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Today in Foreign Plant Quarantine 
P. N. ANNAND,' Bureau of Entomology and Plant Quarantine, Agr. Res. Adm., U.S.D.A. 


Most activities, government as well as 
private, have been affected in some way 
by the diversified developments of the 
war and postwar periods. Foreign plant 
quarantine has not escaped, tied up as 
intimately as it is with commerce and 
transportation and with our relationships 
with foreign countries. A review of the 
present status of foreign plant quarantine 
and a consideration of some of the prob- 
lems that have developed during these 
periods seem particularly appropriate at 
this time. The opportunity to present 
such a review to this Association seems 
especially fortunate, as this body repre- 
sents a cross section of the various fields 
of entomological activity in the country. 

Because foreign plant quarantine has 
broad implications which extend far be- 
yond the purely regulatory field, any well- 
founded action should enlist the interest 
and assistance of workers in many fields 
of entomology and plant pathology, ex- 
tending from taxonomy, biogeography, 
and various phases of ecology to treat- 
ment and control procedures and to the 
economies of agriculture. Possible inva- 
sion of the United States by new, destruc- 
tive pests and the adequacy and effective- 
ness of methods for their exclusion should 
be of national concern. 

It should be unnecessary to review in 
detail the costs of introduced pests for 
the benefit of this audience. A few exam- 
ples of current interest, however, are cited 
to illustrate what is involved in Federal 
expenditures once new pests are intro- 
duced and established. One of the most 
serious recent establishments is the orien- 
tal fruit fly, which apparently gained 
entry into the Hawaiian Islands as a 
direct result of exigencies of the war. The 
Federal Government has appropriated 
$500,000 for research during 1950 to find 
how to cembat this insect and to introduce 


parasites for its control. To this will be 
added $290,000 in state and territorial 
funds. Another pest discovered recently 
is the golden nematode, affecting potatoes 
on Long Island. In the last 5 years we 
have spent almost $1,500,000 in the con- 
trol of this introduced pest. It is esti- 
mated that during the current year nearly 
a million dollars of federal and state funds 
will be expended. Here in the South you 
are familiar with the white-fringed beetle, 
ap. introduced insect on which prior to 
1949 approximately $8,000,000 of Federal 
funds had been spent, with supporting 
expenditures of about $1,250,000 of State, 
county, and local funds. The combined 
expenditures for combatting this pest for 
1950 are estimated to be about $1,200,000. 
A total of $164,500,000 of Federal funds 
have been spent for the control or eradica- 
tion of such well-known and long-estab- 
lished introduced pests as white pine 
blister rust, black stem rust, citrus canker, 
the Mexican fruit fly, the sweetpotato 
weevil, the gypsy moth, the Japanese 
beetle, Dutch elm disease, and the pink 
bollworm. 

Threatening foreign pests may make it 
necessary to expend funds for research 
and control even before they have gained 
entry into the United States. The citrus 
blackfly in Mexico, for example, has been 
progressing northward toward the United 
States boundary in the east and west areas 
of Mexico. Despite the best quarantine 
efforts at the border, migration of the 
pest into citrus fruit-growing areas of 
the United States can be expected as the 
result of natural spread unless its north- 
ward movement in Mexico can be halted 
at points considerably south of the border. 
In 1950 the Federal Government will 
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spend more than $200,000 on research 
and control of this pest, which is in addi- 
tion to an estimated $750,000 expenditure 
for control by the Mexican Government. 

In this brief and incomplete appraisal 
of the costs resulting from the introduc- 
tion and establishment of pests no at- 
tempt has been made to estimate present 
or future crop and other losses attribut- 
able to them. Nevertheless, when coupled 
with the knowledge that hundreds of 
equally serious foreign pests have not 
been introduced and established, it pro- 
vides convincing evidence that all feasible 
efforts should be made to maintain an 
effective foreign plant quarantine system. 
To prevent the establishment of only one 
pest having the potentialities of those 
mentioned would go far toward paying 
the all-time foreign plant quarantine cost. 

The establishment of a number of pests 
in the United States in spite of quarantine 
shows, however, that our present quaran- 
tine system is not perfect; indeed, it seems 
doubtful that a perfect system will ever 
be devised. Even though we should retire 
into complete isolation and permit no 
international movement of commerce or 
persons, there would still be movement of 
pests under their own power from ad- 
joining countries. Benefits of plant quar- 
antine must be considered on the basis of 
over-all values. We must trade; there 
must be movement of people and cargoes; 
this means we must accept some risks. 
Certain risks, however, we cannot afford 
to accept, and embargo quarantines are 
the only solution. By various devices, 
such as the development of treatments, 
some embargoes may be modified to per- 
mit movement without increased pest 
risk. Full advantage should be taken of 
such opportunities. 

As 1949 draws to a close we find this 
country committed to an international 
outlook on world affairs, including world 
commerce. The United States is com- 
mitted to a policy of increasing freedom 
of world trade. Economic aid has been 
extended to other countries in order that 
they may rebuild their strength, but such 
aid can be fully effective only through 
further development of world trade. To 
hasten economic recovery the United 
States has urged, through the Director 
of the Economic Cooperation Administra- 
tion, that trade barriers in Europe be 
eliminated to stimulate the exchange of 
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products between nations. Just before ad- 
journment Congress endorsed the pro- 
posal of continuing our policy on trade 
agreements. Our Government was among 
the leaders in 1944 in establishing a new 
Convention on International Civil Avia- 
tion and has been working with other 
signatory powers since that date in an 
effort to bring about a full implementation 
of the spirit of the Convention. 

This change in our national attitude 
since prewar times has an important bear- 
ing on foreign plant quarantine. It does 
not mean that less attention should be 
given to preventing the international 
movement of pests in commerce, nor has 
any relaxation of needed protection been 
suggested. Rather increased emphasis 
must be placed on performing the foreign 
plant quarantine function in a manner 
that will permit the freest possible move- 
ment of carriers and goods while employ- 
ing every safeguard reasonably necessary 
to prevent the introduction and spread 
of foreign pests. If there was ever a time 
when we could accept an isolation philos- 
ophy with respect to foreign plant quaran- 
tine, that time is now past. It is our obli- 
gation continually to seek new methods 
and procedures which will give greater 
pest protection and less restraint in com- 
merce. 

During the last few years the size of 
the world has shrunk amazingly in terms 
of the time it takes to move cargo from 
one place to another. We have seen the 
two-engine commercial aircraft being dis- 
placed by four-engine craft featuring long- 
er range, higher ceilings, greater speed, 
increased carrying capacity, and maxi- 
mum reliability of schedule maintenance. 
We are informed through the press that 
cargo and passenger planes featuring jet 
propulsion will probably provide even 
greater speeds and carrying capacity. The 
expansion of air commerce, with wide- 
scale use of airplanes both for cargo and 
passenger transportation, in the postwar 
period has a critical bearing on the cost 
of foreign plant quarantine as well as on 
safe commercial movement. During the 
last full prewar fiscal year, 1939, 5,010 
planes were met by foreign plant quaran- 
tine. In the fiscal year 1949, 65,107 entered 
the United States carrying 1,169,931 pas- 
sengers and 299,033 pieces of cargo with 
plant quarantine interest. Since the war 
the trend has been constantly upward. 
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The figures available for the first three 
mouths in the fiscal year 1950 indicate a 
considerable increase in the number of 
planes and passengers and in the cargo 
carried as compared with 1949. A point 
of particular interest in connection with 
the air movement is that we are concerned 
not only with the cargoes carried, but 
with the planes themselves, which move 
so rapidly from one place to another that 
they may transport living insects directly. 
They offer an important additional haz- 
ard. 

‘The number of surface vessels inspected 
is also much larger than in prewar years. 
This increase assumes greater importance 
when one considers that the older craft 
are being replaced by faster, modern ships 
many of which have adequate refrigerated 
space in which products bearing potential 
pests may be carried. In 1939, 30,244 sur- 
face vessels were inspected; by 1949 the 
number was 42,330. To meet this increase 
in work load man-power had to be stepped 
up. There were 229 federal foreign plant 
quarantine employees in 1939 and 447 in 
1949. The number of ports where federal 
personnel must be maintained has risen 
from 40 to 55 during the same period. The 
increases in work load and salary costs, 
as well as the generally higher operating 
costs which everyone is experiencing, have 
necessitated much larger appropriations 
for foreign plant quarantine. In 1939 Con- 
gress appropriated $711,862 for foreign 
plant quarantine; in 1949 the appropria- 
tion was $2,300,055. 

In spite of the increase in appropria- 
tions and practice of the utmost economy, 
we are falling short of meeting the full 
quarantine requirements. We depend up- 
on plant quarantine inspectors at the 
ports of entry to prevent pest introduc- 
tion. Their efforts are supplemented by 
the interested assistance of their associates 
in other federal services, notably Customs, 
the Public Health Service, the Immigra- 
tion and Naturalization Service, and in 
some instances the Post Office Depart- 
ment. The efforts contributed by the State 
regulatory officials deserve special men- 
tion. The cooperation with these other 
services has been an important part of the 
plant quarantine enforcement pattern 
over the years. We have depended heavily 
on them, particularly the Customs inspec- 
tors, to bring to our attention prohibited 
or restricted plant material offered for 


ANNAND: TopAY IN FoREIGN PLANT QUARANTINE 


141 


entry into the country. Without their 
assistance we should need hundreds of 
inspectors in baggage examination alone 
in order to provide adequate protection 
to the country. 

Possibly as an economy measure to 
offset rising costs of operation, the Bu- 
reau of Customs has been experimenting 
with a combination operation with the 
Immigration and Naturalization Service 
to give a so-called one-stop inspection 
at certain ports on the Canadian and 
Mexican borders. We are watching that 
movement carefully to observe its effect 
on the security of the country against 
further pest entry. Other moves to reduce 
the costs of customs inspection are also 
being followed closely. The Bureau of 
Customs is perhaps less interested in bag- 
gage inspection today than in former years 
owing to increases in duty-free allowances 
to returning residents. Should there be 
any major reduction in baggage inspec- 
tion, large increases in the work load of 
the Bureau of Entomology and Plant 
Quarantine to maintain the traditional 
level of phytosanitary safeguards would 
be in prospect, increases which we are not 
prepared to assume at this time. 

We are accelerating our explorations 
of ways and means of making foreign plant 
quarantine more effective and less expen- 
sive. The possibility of substituting point- 
of-origin quarantine clearance in part for 
destination clearance, especially of air- 
planes, is being considered. In Hawaii in 
1935, we undertook to clear airplanes for 
plant quarantine before takeoff rather 
than upon arrival on the mainland. This 
was a satisfactory operation as it provided 
cheaper and greater security against pest 
dissemination. It was cheaper because 
only one staff of inspectors was required 
rather than a staff at each destination of 
flights. The war interrupted the develop- 
ment of this program, but in 1947, after 
a demonstration of the facilitating features 
of this activity had convinced them, we 
were joined by the Public Health Service, 
the Immigration and Naturalization Serv- 
ice, and the Bureau of Customs in com- 
pleting practically all of the frontier 
clearance functions in Hawaii before the 
planes depart for the mainland. This pro- 
cedure proved cheaper for the other serv- 
ices generally just as it was for us, and 
it greatly facilitated commerce. We were 
glad to join in a similar interdepartmental 
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move to adapt the procedure in a limited 
way for flights from Puerto Rico. Lack 
of personnel, certain airline operating 
procedures, and the practice of routing 
some flights through foreign territory en- 
route from Puerto Rico made it necessary 
to limit this operation to the domestic 
flights departing for non-stop trips to the 
mainland. From the know-how acquired 
in Hawaii it was possible to conduct the 
program in Puerto Rico with surprising 
smoothness and effectiveness. 

The experience in Hawaii encouraged 
the United States in 1948 to propose to 
the International Civil Aviation Organiza- 
tion the following recommended practice, 
which has been adopted by that organiza- 
tion: 

“Contracting States should make arrangements 

whereby one State will permit another State to 

station representatives of the public authorities 
concerned in its territory to examine aircraft, 
passengers, crew, baggage, cargo, and documenta- 
tion for customs, immigration, public health and 
agricultural quarantine purposes, prior to depar- 
ture for the other State concerned, when such 
action will facilitate clearance upon arrival in that 
State.” 


At any point through which there is a 


considerable volume of air traffic, direct 
and non-stop, to several places in this 
country—such as Mexico City, for exam- 
ple—it might be cheaper for the United 
States to maintain inspectors to clear that 
traffic just before its departure than to 
maintain staffs at the several destinations 
in the United States. It would also seem 
to be more effective foreign plant quaran- 
tine to eliminate the pest risk at the start 
of the flight than after the arrival of the 
plane with the chance of pest escape be- 
fore it could be inspected. Negotiations 
to try the plan for an experimental period 
are progressing. If it proves successful 
at one foreign airport, such success, added 
to the experience with the Hawaii and 
Puerto Rico programs, might encourage 
this Government to explore the possibility 
of a similar operation at a transatlantic 
airport generating heavy traffic for this 
country. This type of clearance offers a 
possibility of greater plant pest protection 
for the dollar expended. 

Our Government’s participation in the 
field of international civil aviation has 
already been mentioned. In 1946 an inter- 
departmental committee, known as the 
Air Coordinating Committee, was formed 
under authority of an Executive Order of 
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the President to coordinate this Nation’s 
policy on domestic and foreign air com- 
merce among the several agencies con- 
cerned with aviation. A subordinate body 
of that group, known as the Subcommit- 
tee on the Facilitation of International 
Civil Aviation, was given the primary 
responsibility for developing this country’s 
attitude on facilitating air commerce over 
our frontiers. We were invited to partici- 
pate in the work of this Subcommittee 
late in 1946. Representation in that group 
has enabled us to explore other possible 
lines of effort to supplement and strength- 
en foreign plant quarantine at ports of 
entry. For example, the Air Coordinating 
Committee endorsed our efforts to secure 
an amendment to the Air Commerce Act 
of 1926 to give the Secretary of Agricul- 
ture powers such as those now enjoyed 
by the Surgeon General, the Secretaries 
of Commerce and the Treasury, and the 
Attorney General for applying to air trans- 
port the laws and regulations applicable 
to surface transport. A bill to this effect 
failed passage in the eightieth Congress and 
was reintroduced as 8. 442 in the eighty- 
first Congress, where it passed the Senate 
and is waiting action by the House. 

With point-of-origin inspection and 
clearance, treatment of planes with aero- 
sols or residual sprays may be required 
and their use supervised when the pest 
risk justifies these precautions and when 
effective materials are available. This 
practice has been initiated in Hawaii as a 
protection against the carrying to the 
mainland of any of the three important 
fruit flies that occur there. The develop- 
ment of effective aerosols and residual 
treatments is far from complete. The use 
of the regular Public Health Service 
aerosol in the way generally required is 
not adequate for 100 per cent protection 
against agricultural pests. Other formulas, 
which are more effective against agri- 
cultural pests, or heavier applications of 
the Public Health Service aerosol are 
being used as an added protection. In the 
development of a satisfactory treatment 
for planes the effect on the interiors, fix- 
tures, instruments, and Plexiglass must 
be considered as well as insect mortality. 
A paper elsewhere on this program sug- 
gests that in some instances treatment of 
interiors may not be enough since eggs of 
insects may be carried on the outside of 
the plane. 
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‘Yreatment of commodities has been 
mentioned as a means of making it pos- 
sible to move certain products that other- 
wise might not be permitted to enter the 
Uniied States because of the pest risk. 
There are probably many places where 
treatments might be employed if such 
treatments were available and safe from 
the commodity-tolerance as well as the 
insect-mortality standpoint. Certain treat- 
ments can be applied at the point of origin 
to the advantage of the exporter by mak- 
ing his product acceptable under quaran- 
tine regulations in the United States. Iris 
bulbs, for example, are damaged by the 
hot-water treatment for nematodes when 
applied at the time they are imported. 
It has been found, however, that the bulbs 
are not damaged if they are treated soon 
after they are dug. Since the importance 
of time of treatment has been discovered, 
the Dutch have been treating iris bulbs in 
Holland, with the result that they are 
arriving in good condition and the loss 
incident to the rejection of infected lots 
after shipment here is avoided. In this 
‘ase the pest already occurs in the United 
States and is fairly well distributed. 

For a product that is infested or may 
be infested with pests new to the United 
States or not widely distributed therein, 
such as fruit from countries having one or 
another of the fruit flies, we feel we can 
not depend on other than members of 
our ewn service for final check to deter- 
mine whether the treatment has been 
properly carried out. This does not neces- 
sarily mean that fruit from fruit fly coun- 
tries may not be treated abroad or en- 
route to the United States under certain 
conditions. Before the war an arrange- 
ment was completed with South Africa 
whereby fruit from that country could be 
precooled and shipped to the United 
States under refrigeration in specially 
equipped ships. the degree of refrigeration 
being checked enroute by recording ther- 
mometers and readings taken in the holds 
and in the fruit itself upon arrival at the 
United States port of entry. The length 
of time enroute is such as to give complete 
mortality of fruit fly larvae at the hold 
temperatures. If there is any indication 
that proper temperature has not been 
maintained, adequate safeguards can still 
be taken on arrival. The records of sealed 
temperature-recording instruments and 
other reliable checks indicate whether the 
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fruit has been subjected to the proper 
treatment enroute. 

Since the war Argentina has indicated a 
similar interest in treating fruit destined 
for the United States. Public Law 402, 
eightieth Congress, now provides a means 
whereby a country may, through an ar- 
rangement with the appropriate govern- 
mental agencies, have the services of our 
technical experts by paying for their sala- 
ries and expenses. Under this provision 
representatives of the Bureau spent two 
seasons in Argentina working with officials 
of that country, and a method for treating 
certain Argentine fruits in transit has 
been approved. Before the war the build- 
ing in Mexico of plants for treating citrus 
fruits for control of the Mexican fruit 
fly was provided under the regulations. 
The regulations require that such plants 
be built and operated according to our 
specifications and that the fruit be treated 
under the supervision of United States 
inspector at the expense of the owners. 
Thus far no such plants have been con- 
structed. 

International cooperation in foreign 
plant quarantine along other lines prom- 
ises an improvement in the handling of 
problems and in assuring greater safety 
of such movement as may be permitted. 
Since the war a number of plant quaran- 
tine officials of foreign countries have 
visited the Bureau of Entomology and 
Plant Quarantine in order to learn more 
about how their material is inspected and 
handled in this country and to get a better 
understanding of our regulations. “Free 
from soil,” for example, may mean one 
thing to us and something quite different 
to the man who certifies the product 
abroad on behalf of the exporter. The 
ordinary practices of designating ages of 
plants differ between countries, and a 
clear-cut understanding of the require- 
ments of our regulations is important to 
the exporter in getting correct certifica- 
tion abroad. There is also a great advan- 
tage in having representatives of our Divi- 
sion of Foreign Plant Quarantines visit 
countries from which we are receiving 
agricultural or nursery products. A great 
deal was gained in our understanding of 
the problems abroad from the visit of an 
entomologist and a plant pathologist to 
Europe during the summer of 1948 be- 
cause of the knowledge accumulated of 
the distribution and importance of various 
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pests and of the way in which nursery 
and other products are handled. These 
contacts, involving a somewhat detailed 
field study, have enabled us more accu- 
rately to evaluate hazards. Such a study 
may result in some cases in the extension 
of quarantine regulations to cover prod- 
ucts not previously included, and in other 
cases in a relaxation of requirements. 

One unfortunate feature of the present 
plant quarantine situation is that a coun- 
try which reports, in the literature and 
otherwise, hazardous insects or diseases 
may be penalized in its shipments of 
products as compared with countries that 
are not so forthright in regard to their 
pest situation. If shipments are made from 
infested areas, such pests are likely to be 
detected soon through inspection of prod- 
ucts arriving on this side. The develop- 
ment of treatments that may permit the 
movement of products from infested areas 
is one means of encouraging a franker 
exchange between nations of information 
on plant pest conditions. We have had the 
experience within the last year of being 
notified immediately by an exporting 
country of the discovery of a pest, the 
presence of which would interfere with 
movement of its fruit. It seems likely that 
a method of treatment for the infested 
fruit can be worked out so that the United 
States will be protected and at the same 
time the exporting country will not be 
penalized for its frankness. This would not 
always be true, but as we acquire knowl- 
edge of satisfactory treatments we may 
be able to avail ourselves more and more 
frequently of this method of handling 
pest risk. 

One of the weakest spots in the plant 
quarantine structure is the difficulty of 
handling plant diseases. This is particu- 
larly true with virus and other types of 
diseases on nursery stock which cannot be 
detected upon entry inspection. For our 
knowledge of their occurrence and distri- 
bution we depend to a large extent upon 
information obtained from the exporting 
countries or upon the appearance of the 
disease after the imported plants have 
been planted and grown. We have at- 
tempted, through modification of Quaran- 
tine 37, to give partial protection by pro- 
viding for post-entry quarantine of nurs- 
ery plants that may be particularly hazard- 
ous. This procedure is, frankly, not perfect 
because the plants are grown in the open, 
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usually by the importer, though they are 
under observation of inspectors of the 
state and federal governments so that 
immediate action may be taken should 
foreign disease or insects appear. When 
evidence of the occurrence of a particular 
pest is clear, exclusion of plants from the 
country of origin may follow. 

To determine which plants may be 
entered under post-entry quarantine and 
which may be entered without such re- 
striction we must consider the knowledge 
available to us from all sources. If im- 
portant diseases, virus or otherwise, which 
do not occur in the United States are 
known from any country, the host plants 
from that country are excluded. As there 
is reason to suspect that the disease under 
consideration may also occur in other 
countries but has simply not been re- 


ported, all hosts from other countries are’ 


required to be grown under post-entry 
quarantine to be released only after a 
suitable time has elapsed for examination 
in the growing condition. We are studying 
these procedures very carefully with the 
thought that they are in a large measure 
experimental. We wiil take advantage of 
everything that is learned, and the regu- 
lations will be revised from time to time 
to utilize our increased knowledge. ‘There 
are undoubtedly many inconsistencies in 
our present procedure which can_ be 
worked out only as time gives us an op- 
portunity for acquiring the requisite infor- 
mation. We believe it is a start, however, 
towards giving greater protection on a 
sound biological basis. 

There are a number of legislative gaps 
in our foreign quarantine authorizations, 
of which we are acutely aware and which 
we are planning to close as rapidly as 
possible. Your probably read in newspa- 
pers and magazines a few months ago 
of the reported invasion of this country 
by the giant African snail. The impression 
that hordes of snails have entered the 
United States and may even now be de- 
vouring the countryside is grossly errone- 
ous. The statement that the Federal 
Government is without legal authority to 
prevent the entry of this snail or other 
mollusks is a fact. Despite lack of legal 
authority from the federal standpoint, we 
do have cooperative arrangements with 
states which permit utilization of state 
authority in individual instances, and we 
have arranged control on a cooperative 
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basis with the steamship lines and im- 
porters of products that may be contami- 
nated with the snail or its eggs. So far 
as we know there has been no instance 
where living giant African snails have 
evaded our watchfulness and gained foot- 
hold in the continental United States. The 
realistic nature of this cooperation is ap- 
parent when it is noted that the cost of 
fumigating a single ship and cargo recent- 
ly amounted to about $25,000, including 
not only the cost of the fumigation itself 
but the additional payment and subsist- 
ence for crew and the increased dockage 
costs caused by the operation. The draft- 
ing of proposed legislation to provide 
federal control for the entry of pests of 
this character is now being considered. 

For several years a number of state and 
federal agencies have been much con- 
cerned over the proper disposal of ships’ 
garbage containing pest-bearing plant or 
animal materials. A bill to give adequate 
control of foreign garbage passed the Con- 
gress in 1947 but it was vetoed on technical 
grounds. It is believed that the legislation 
can be redrafted to meet these technical 
objections. Enactment of such legislation 
would provide greater protection for the 
country’s agriculture than we now have, 
with no appreciable added cost for the 
foreign plant quarantine function. 

The Insect Pest Act of 1905 provides 
authority for regulating the entry of in- 
sects as such which are notoriously injuri- 
ous to agriculture. There is no similar 
authority for the regulation of plant 
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pathogens as such, including nematodes, 
which may be offered for entry into this 
country as cultures not associated with 
agricultural materials, nor to regulate the 
entry of soil as such. Despite the absence 
of definite authority, the Bureau has been 
able, through the cordial cooperation of 
those concerned, to erect satisfactory safe- 
guards in individual instances. We be- 
lieve it would be desirable, however, to 
submit legislation to bring the Insect Pest 
Act of 1905 up to date and to provide 
authority for adequate control over the 
entry of plant pathogens, and we are pre- 
paring to do so. 

The present period in foreign plant 
quarantine might be characterized as a 
period of adjustment to new concepts of 
international responsibility, to a new era 
in international relationships, and to new 
methods of international transportation. 
There is no lessening of the need for or 
of the interest in foreign plant quarantine 
protection. The need for improved pro- 
tection with minimum of trade _ inter- 
ference is apparent. Now, if ever, quaran- 
tines for pest protection must be biologi- 
cally sound. The principle long held by 
the Bureau of Entomology and Plant 
Quarantine, though not accepted by all, 
that the function of foreign plant quaran- 
tines is to exclude pests and not to serve 
as tariff barriers, is confirmed and em- 
phasized. Our purpose is to improve this 
function as rapidly and effectively as 
knowledge and means permit. 


New ScIENCE SERVICE LABORATORIES 
AT LETHBRIDGE, ALBERTA 


A number of circumstances combined to develop 
the concept for the recently opened Science Service 
Laboratories at Lethbridge, Alta. Larger quarters 
were required for the staff engaged on entomological 
and other research projects in the area. There was, 
as well, a realization that modern insect control 
problems such as insect resistance in cereals, with 
particular reference to the wheat stem sawfly, and 
problems related to grasshoppers, cutworms, and 
other prairie pests, could not be solved from the 
purely entomological approach. The research in- 
vaded many related biological fields and required the 
assistance of plant breeders, plant pathologists, ani- 
mal and plant physiologists, chemists, microbiolo- 
gists and other specialists, organized as research 
teams working on a project basis under the general 
coordination of a research director. Should this type 
of organization of agricultural research prove suc- 
cessful it is expected that it will be tried elsewhere in 
Canada. 





Parathion Injury to Apple Foliage and Fruit! 
E. H. Guass, N. Y. State Agr. Expt. Station 


Although parathion was used experi- 
mentally on apples in many states during 
1947, no instances of injury to fruit or 
foliage were reported. Early in 1948, how- 
ever, serious foliage injury from early 
season applications were noted in a num- 
ber of northeastern states. During the 
1948 season fruit injury on McIntosh and 
Cortland was also noted in the writer’s 
codling moth plots at Geneva. A recent 
note (King et al. 1949) reports fruit and 
foliage injury to Cortland and Snow varie- 
ties. 

Early in 1949 an investigation of para- 
thion injury on apples was begun in the 
greenhouse and later extended to the field 
as the season developed. ‘These studies 
were supplemented by microscopic studies 
in the laboratory. This paper is a report 
on the work done on this problem during 
1949 and on certain 1948 field tests.’ 

Mareriats Usep.—The materials used 
in this study and the code or name used 


throughout the text are as follows: 


Parathion—technical product containing 95% 
parathion 

Purified parathion 
cent Citthy-eierethiophemphate) 


~99.6% parathion (0.06 per 
No. 1—parathion 15% 
attapulgite sf tol 80%! 
non-swelling bentonite 5% (formulation 
tested experimentally 1947-1949 and 
available commercially 1948 and 
1949) 
No. 3: parathion 15% 
activated bentonite 85%? 
No. -parathion 15% 
kaolinite clay 85%? 
No. 103—parathion 15% 
attapulgite clay 42.5% 
activated bentonite 42.5% 
No. parathion 15% 
Montmorillonite clay 859 
parathion 15% 
non-swelling bentonite 85% 
Impurities in technical parathion 
No. 123—p-nitro phenol 
No, 3998—diethy]-chlorothiophosphate 
No. 3999—composite sample of water soluble salts 
No. 4000—sodium salt of an organic phosphate 
Activated charcoal’—70% through 325 mesh, 
average particle size 25 to 30 microns. 


ms 
No. 119 


GREENHOUSE  TeEsts.—Two-year-old 
apple trees were purchased from local 
nurseries. After pruning the roots suffi- 
ciently to plant in 7 inch pots, the stems 
were cut about 4 inches from the ground. 
The trees were placed in a greenhouse, 


maintained at 50° to 55° F. until the buds 
had broken. A few trials showed that 
parathion injury was most severe and 
easily measured when applications were 
made as the developing buds were 1 to 
2 inches long, and most of the trees were 
sprayed at this stage. At least 2 trees were 
used for each treatment. After spraying, 
the trees were returned to the cool green- 
house for observation except for experi- 
ments designed to show effects of temper- 
ature and moisture. Sprays were applied 
with a paint sprayer using 30 pounds pres- 
sure while the trees were rotating on a 
turn table. Injury readings were made 3 to 
5 days after spraying. Foliage injury was 
rated as follows: none (0), trace (1), light 
(2), moderate (3), heavy (4), severe (5), 
kill (6). 

AppLe Variety Trests.——Apple trees of 
the more important varieties in New York, 
along with certain others, were sprayed 
with various dosage levels of parathion 
to determine which varieties are suscepti- 
ble to injury. The results are given in 
table 1. One group of trees was injured 
by rite of 1 pound or less of 15 per 
cent parathion per 100 gallons, whereas 
the remainder were not affected by less 
than 5 pounds and some not even by 20 
pounds. The first group is comprised of 
of the McIntosh and five other varieties 
derived from it. Injury on these was a 
characteristic burning or necrosis of por- 
tions or the whole of young leaves and 
necrotic spots on the nearly mature leaves. 
On the other hand, injury to the other 
varieties consisted of a rolling upward or 
a downward cupping of the leaves and 
only on Northern Spy was there a trace 
of burning. 

The injury to the MelIntosh group 
varied somewhat according to the stage 
of leaf development. Young leaves just 
breaking out of the buds were severely 


Eastern Branch Program. 

1 Journal Paper No. 816, New York State 
Experiment Station, Geneva, N. Y., Dec. 12, 1949 

2 This work was supported i in part by a grant from the Ameri- 
can Cyanamid Company. The fine cooperation and helpful sug- 
gestions of Drs. Nolan, Horsfall, and Gleissner, were much ap- 
preciated 

1 Attaclay, Attapulgus Clay Co. 

2 Super Filtrol, Super Filtrol Corp. 

3 Rex Clay. 

4 Panther Creek Bentonite. 

5 Darco S-51, Darco Corp. 
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burned along the margins and in some 
instances completely killed. As the surviv- 
ing small leaves grew they became dis- 
toried by the necrotic margins producing 
the typical goosenecking observed in the 
field. Leaves nearly full grown frequently 
showed necrotic spots. Fully mature leaves 
showed no injury at normal dosages. The 
severity of the injury to leaves of various 


Table 1.—Susceptibility of apple varieties to 
parathion injury in greenhouse tests. 








MiInrmuM 
INJURY 
DosAGE OF 
15% Wer- 
TABLE Pow- 
DER LBs. 
PER 100 GAL. 


TYPE OF 
INJURY 


VARIETY 
McIntosh 

Early McIntosh 
Cortland 
Kendall 

M acoun 

Melba 

Milton 

W ealthy 
Gravenstein 
Duchess 

Yellow Transparent 


burning 

burning 

burning 

burning 

burning 

burning 

none 

none 

none 

none 

rolling of leaves; 
no burning at 
20 lbs. 

cupping of 
leaves 

none 

none 

cupping and 
slight burning 

none 

cupping 

rolling 

none 

cupping 

P none 
P none 


Twenty ounce 


Orleans 
Red York 


Northern Spy 


Rome Beauty 

Stayman Winesap 
Rhode Island Greening 
Jonathan 

Baldwin 

Delicious 

Golden Delicious 





growth stages naturally varied with the 
concentration of parathion. Leaves not 
yet showing in the developing buds were 
not injured and later growth seemed nor- 
mal even after applications of as high as 
5 pounds of 15 per cent wettable powder 
per 100 gallons had killed and dropped 
all exposed leaves. Figure 1 shows an 
unsprayed tree and one sprayed with 1 
pound of 15 per cent parathion (No. 1) 
per 100 gallons 3 days after treatment. 
After 22 days the new growth on both 
trees was almost identical but the original 
injured leaves were still quite evident. 
INsURY PREVENTION StupiEs.—K. G. 
Nolan! showed that the degree of para- 


Gass: PARATHION INJURY TO APPLE FOLIAGE 


Fic. 1.—MclIntosh apple trees with water sprayed 

check (left) and tree sprayed with 1 pound of 15% 

parathion wettable powder (right) three days after 
treatment. 


thion injury to such plants as tomatoes 
and beans varied according to the carrier 
used to formulate wettable powders. At 
equal dosages of actual parathion, formu- 
lations containing such fillers as kaolinite 
clay caused considerably more injury than 
others containing attapulgite and certain 
non-swelling bentonites. Of the approxi- 
mately 100 tested, wettable powders made 
from activated bentonites were the safest 
on foliage. A formulation made from the 
attapulgite clay was intermediate. 
Representative results of the tests on 
McIntosh trees with formulations 1, 32, 
96, 103, 114 and 119 are given in table 2. 


Table 2.—Greenhouse foliage injury tests on 
McIntosh trees with several 15 per cent para- 
thion wettable powders. 








Formu- OvunNcEs 
LATION per 100 No. or 
No. GaLtons Trees Rance or Injury 


AVERAGE 
Ratina 





heavy to severe 4.75 
light 
none to trace 
light-heavy 
trace—light 
none to trace 


severe 

moderate 

light 

moderate to heavy 
light to moderate 
trace 


light to moderate 
trace 
none to trace 


moderate 
light to moderate 





Check 





1 American Cyanamid Company Research Laboratory, Stam- 
ford, Conn. (unpublished data). 
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These data show that parathion formula- 
tions differ in the severity of injury they 
cause on McIntosh foliage, but the degree 
of difference is not great enough to be 4 
great practical significance. Thus No. 3 
caused less injury than No. 96 and some 
of the others, but even with as low as 4 
ounces of 15 per cent wettable powder per 
100 gallons some necrotic spots appeared 
on some trees. 


Table 3.—Greenhouse injury tests on McIn- 
tosh trees with parathion and the impurities 
found in technical parathion. 








MATERIAL RANGE 
oR Cope CoNcEN- OF Rat- 
No. TRATION CARRIER INJURY ING 


FP, ema per 
100 gals. 


Parathion 
Technical 0.15 acetone! mod.-sev. 
Technical 0.075 acetone light 
Purified 0.15 acetone heavy 
Purified 0.075 acetone light 
Parts per 
million 
No. 123 l ppm. water none 
No. 123 5 ppm. water none 
No. 123 100 ppm. water none 
No. 3998 100 ppm. 65%! none 
No. 3999 100 ppm. water none 
No. 4000 100 ppm. water none 
Check — 65%! none 
Check -— water none 





165% acetone in water. 


The impurities found in technical para- 
thion were tested at concentration levels 
up to 50 to 100 times those that would be 
found in dilute spray mixtures. Purified 
parathion was also compared with techni- 
‘al. The results are in table 3. 

These data show that none of the im- 
purities tested had any apparent effect 
on the trees and also that the purified 
parathion caused as much injury as the 
technical. It is therefore concluded that 
the foliage injury is due to the actual 
parathion rather than some impurity 
found in the technical parathion. 

Several attempts were made to reduce 
the amount of parathion injury by adding 
certain materials to the spray suspension. 
Careful examination of the injury pattern 
indicated that injury was most severe at 
points where large droplets of the spray 
collected. Two wetting agents, phthalic 
anhydride of glycerol alkyl resin,! and a 
powder containing 33 per cent sodium 
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dioctyl sulfo-succinate,’ were used at sey- 
eral concentrations. The degree of injury 
was lessened somewhat by more even dis- 
tribution and undoubtedly because of 
reduced spray deposit. In no test was the 
injury eliminated when the concentration 
of 1 pound of 15 per cent wettable powder 
was used. 

Certain materials were added to spray 
suspensions containing parathion. At- 
tapulgite clay at dosages of 10 and 20 
pounds per 100 gallons reduced some- 
what the degree of injury caused by 1 


Table 4.—Effects on spray injury to McIntosh 
foliage of adding materials to spray suspensions 
of parathion wettable powder. 








Pounps 
PER 100 
Appep MatertAL Ga.uons’ Rance or INJuRY Ratina 


1 Ib. of 15 per cent W wettable powder per 100 gallons 
Nothing Moderate-heavy 3. 
Attapulgite clay Light-moderate 2. 
Attapulgite clay Light-moderate g. 
Activated bentonite None to trace ). 
Activated bentonite None 0 
Activated charcoal Heavy-severe 4. 
Activated charcoal 0 None 0 
Activated charcoal 0. ag 0 
Activated charcoal 1. 0 

2 Ibs. of 15 per cent 
Nothing 
Activated charcoal 
Activated charcoal 
Activated charcoal 
Activated charcoal 

4 lbs. of 15 per ce 
Nothing 
Activated charcoal 
Activated charcoal 
Activated charcoal 
Activated charcoal 





5 


iv 


ow 


¢ Ont 


Nor 
yettable Suiee per 100 gallons 
Severe 
Heavy 
Light to trace 
ne 


o* 


x 


Bom 
Pale He see | 
ac 


ottabhe pomiee per 100 gallo 
Severe 
Moderate-severe 
Light to moderate 
None 
None 


Pr 
sock! g Soni! 
Conmen 

noo” 





pound of 15 per cent wettable powder per 
100 gallons. At 10 pounds per 100 gallons 
activated bentonite reduced the para- 
thion injury to a trace and at 20 pounds 
prevented it entirely. Activated charcoal 
was tried at several concentrations. ‘The 
results are given in table 4. It is readily 
seen that the addition of activated char- 
coal can prevent the injury even from a 
4 pound dosage of 15 per cent wettable 
powder. The data are plotted in figure 2 
with the injury rating plotted against the 
ratio of activated charcoal to actual para- 
thion in the spray mixtures. Even though 
the ratio required to -prevent injury fol- 
lows the same pattern for the several dos- 
age levels of parathion, there seems to be 
a tendency towards a higher ratio at 
higher concentrations of the insecticide. 
At normal concentrations used in the 


1 Triton B-1956 product of Rohm and Haas. 
2 Vatsol K product of American Cyanamid Company. 
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field a ratio of two parts charcoal for one 
par actual parathion is indicated. 

Lxperiments designed to show effects of 
welling periods following spray applica- 
tions indicated that 6 or more hours of 
wel foliage reduced the time for injury 
to become apparent. However, 4 or 5 
days later the difference was almost neg- 
ligible. Variations of temperature within 
the range of 40° to 80° did not influence 
the injury to a measurable degree. 





on 


eoeDeweeee 1LBRISK WP. | 
—a—_ 28.15% WP, 
—_—O— — 48.15% WP. 


INJURY RATING 











a 1.0 i 2.0 25 3.0 ao 
RATIO OF CHARCOAL TO ACTUAL PARATHION 
Fic. 2.—Injury ratings on McIntosh trees in the 
greenhouse plotted against ratios of activated char- 
coal to actual parathion in spray suspensions con- 
taining 1, 2, and 4 pounds of 15 per cent parathion 
wettable powder (No. 1) per 100 gallons of water. 


Microscopic StupiEs.—Suspensions of 
the parathion wettable powders were exam- 
ined under the microscope. Suspensions 
with added materials were also studied. It 
was found that some of the parathion 
floats free from the particles of carrier 
and furthermore that the amount of free 
parathion varied from formulation to for- 
mulation. Figure 3 (left) is a typical field 
of a suspension of formulation No. 96. 
Free globules of parathion appear as per- 
fect circles with dark peripheries, several 
of which are indicated with arrows. There 
was less free material in No. 1 and least 
of all those examined in No. 32. When 
activated charcoal was added to para- 
thion suspensions, the globules disap- 
peared as shown in figure 3 (right). The 
addition of large quantities of attapulgite 
clay only reduced the number of free 
globules, whereas large quantities of acti- 
vated bentonite completely tied them up. 

Thus there was a rather exact correla- 
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Fig. 3.—Photomicrographs of water suspensions of 

15 per cent parathion formulation No. 96 (left) and 

15 per cent parathion formulation No. 1 plus acti- 

vated charcoal at the rate of 1.6 parts to 1 part 

actual parathion. Arrows point to some of the 
free globules of parathion. 


tion between free parathion and foliage 
injury. No. 96 caused the most severe 
injury and No. 32 the least. Further when 
the free parathion was completely tied up 
as by the addition of activated charcoal 
or activated bentonite, foliage injury was 
eliminated. It is concluded, then, that 
it is the free parathion in water suspensions 
that causes the injury to apple foliage. 
Fietp Tests.—During the spring of 
1949, McIntosh and Cortland trees were 
sprayed to test parathion injury under 
field conditions. Trees were sprayed nor- 
mally with a hydraulic sprayer at 600 
pounds pressure. The trees were 10 to 
15 years old and of only moderate vigor. 
The injury on both varieties was almost 
the same and the results have been aver- 
aged in table 5. The injury was judged on 
the young leaves near the growing tips. 
The pink application caused very ap- 
preciable injury at 1 pound and up of 15 
per cent wettable powder per 100 gallons. 
At 2 and 3 pounds there was a heavy leaf 
drop and the effects from the single spray 


Table 5.—Foliage injury from field applica- 
tions of 15 per cent parathion wettable powder 
(No. 1) on McIntosh and Cortland trees, Geneva 
1949. 





Poa ‘lowe RY 
Las. PER——_________—______ ee eee ae 
100 GaL. Pink Calyx 14-day 
0.5 Tees. light (1.5) 
1 Light (2) 
2 Heavy-severe (4.5) 
8 Severe (5) 


Nene 0) 
None (0) 
None (0) 
Trace (1) 


Trace (1) 
Light (2) 
Heavy (4) 
feavy-severe (4.5) 








150 


were evident thruout the season. Injury 
from the calyx sprays was much less 
noticeable, but the young leaves were in- 
jured nearly as much as from the pink 
sprays. Fourteen days later even 3 pounds 
of 15 per cent wettable powder caused 
only a trace of injury. There was no evi- 
dence to show that any of the sprays in- 
jured the bloom or reduced fruit set. 

In the spring of 1948 field applications 
of 25 per cent parathion wettable powder 
at the rates of 1 and 2 pounds per 100 
gallons in the calyx and 10-day sprays on 
Rhode Island Greening trees caused most 
of the leaves to roll upward. The appear- 
ance was that the trees were wilted and 
the condition persisted throughout the 
season. However, there were no obvious 
effects on the 1948 crop nor the 1949 fruit 
set. In the same test 4 ounces per 100 gal- 
lons had no effect on the foliage, whereas 
8 ounces caused an intermediate amount 
of rolling. During 1949 a grower had the 
same experience from applications of 1 
pound of 15 per cent parathion wettable 
powder in the calyx and 10-day sprays 
on Duchess variety. 

Fruit Insury.—During 1948, 25 per 
cent parathion wettable powder was used 
against codling moth in 2 McIntosh or- 
chards. In one orchard it was used in 5 
covers at the rates of 0.5, 1 and 2 pounds 
per 100 gallons. Fruit injury was first 
noticed after the second cover spray. It 
was light at the 0.5 pound level, moderate 
at 1 pound and severe at 2 pounds. At 
the 2 pound dosage 85 to 90 per cent of the 


Fig. 4.—Severe injury on McIntosh apples at mid- 
season caused by 1 pound of 25 per cerit parathion 
wettable powder per 100 gallons. 


apples were injured. In another orchard 
close by, 1 pound of the 25 per cent powder 
per 100 gallons was used in a timing test 
where all combinations of 1 to 5 cover 
sprays were included. There was no injury 
present on August 1 but it was noted at 
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harvest on all plots that received ihe 
fourth cover spray (August 4) whether 
sprayed once or five times. On the other 
hand none of the other plots, even the 
one sprayed in the first, second, third and 
fifth covers, had any injury. 

The weather records show that the 
day of the fourth cover in both orchards 

vas followed by 2 days of heavy rain. 
The second cover in the first orchard was 
also followed by a day and a half of rain 
and cloudy weather, whereas the same 
application in the other orchard came after 
the rain. Otherwise there was little or no 
rain unmediately following any of the 
treatments. 

During 1949 fruit injury followed the 
third cover spray, which again was fol- 
lowed by rain. Circumstantial evidence 
would indicate that the fruit injury from 
parathion occurs when a wetting period 
follows the treatment. 

Fruit injury in 1949 was very severe at 
1 pound of the 25 per cent wettable 
powder. Over 95 per cent of the apples 
showed injury at harvest. The injury oc- 
curred in spots on the fruit, apparently 
where droplets of spray have dried leaving 
heavy deposits. Usually the heaviest in- 
jury was toward the inside of the tree and 
on the part of the apple that colors leasi. 
Typical severely injured MeIntosh apples 
at midseason are shown in figure 4. At 
harvest time the spots were slightly sunk- 
en and slightly less obvious as the apples 
grew and colored. Both MeIntosh and 
Cortland apples were injured during both 
years. Rhode Island Greenings in the 
same tests were not affected. 

A plot sprayed with 1 pound of 25 per 
cent parathion wettable powder plus 1 
pound of activated charcoal on the same 
5 spray dates as the plot from which the 
apples in figure 4 were taken, showed no 
injury throughout the season indicating 
that activated charcoal prevented fruit 
as well as foliage injury. 

It may be theorized that normally the 
free parathion globules are again loosely 
absorbed on the attapuligte clay as the 
spray droplets dry normally on apples 
under field conditions. However, should a 
rain follow an application before a large 
percentage of the parathion has evapo- 
rated (estimated 1 day), the droplets 
would again become free and thus increase 
the chance for penetration into the apple. 
Activated charcoal present on the apple 
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would, on the other hand, continue to 
hold the parathion in the rain water as 
in the original spray suspension and pre- 
veut penetration and injury. 

| iscusston.—The work presented here, 
although of somewhat preliminary nature, 
shows rather conclusively several things 
about parathion injury on apples. The 
injury from wettable powder suspensions 
seems to be caused by parathion and not 
the impurities that are found in technical 
material. Further it is apparently caused 
by the parathion floating as droplets free 
of the solid carrier particles. Absorbing 
this free liquid prevented injury on foliage 
and fruit under the conditions of these 
experiments. The method by which this 
was accomplished is based on the principle 
of the selective affinity of actviated bento- 
nites or activated charcoal for parathion. 
Both of these materials absorbed the drop- 
lets of the insecticide. The charcoal ac- 
complished this at ratios of 2 or 3 parts 
charcoal to 1 part actual parathion, where- 
as the ratio for bentonites was very much 
greater and thus charcoal would seem to 
be the more practical of the two. 

The addition of activated charcoal poses 
certain questions that have not yet been 
answered. The first is concerning the effect 
charcoal might have on the efficiency of 
parathion against insects. In field tests 
during 1949 parathion with and without 
charcoal was equally effective against 
codling moth, but charcoal reduced some- 
what the value of parathion against both 
first and seconds broods of the red-banded 
leaf roller. Certainly further work is 
needed on these and other insect pests. 
Secondly, is whether activated charcoal 
will prevent foliage injury in the field and 
both foliage and fruit injury under all 
conditions. Thirdly, is the question of 
whether or not the presence of charcoal 
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on the tree may in any way affect the 
foliage or fruit. No deleterious effects were 
noted on apple foliage either in the green- 
house or in the field. Where heavy deposits 
persisted on the fruits to harvest time, 
there was uneven coloring similar to but 
no more serious than that noted with iron 
carbamates or heavy deposits of lead 
arsenate and lime. 

SUMMARY AND Conciusions.—A study 
of parathion injury on apple foliage and 
fruit is presented based on greenhouse 
and laboratory work in 1949 and field 
tests in 1948 and 1949. It is shown that 
serious parathion injury at normal use 
dosages is limited to the McIntosh and 
the related varieties Macoun, Kendall, 
Melba, Cortland and Early McIntosh. 
Sixteen other varieties were not affected 
at less than 5 to 20 pounds of 15 per cent 
wettable powder per 100 gallons. It has 
also been shown that the injury is prob- 
ably due to the globules of parathion 
found floating free of solid particles in 
suspensions of parathion wettable pow- 
der. The addition of activated bentonite 
or activated charcoal ties up the globules 
and prevented foliage injury in the green- 
house and fruit injury in the field. 

Foliage injury has occurred in the field 
in 1948 and 1949 on McIntosh and Cort- 
land varieties at dosages of 0.5 pound and 
up of 15 per cent wettable powder per 100 
gallons. The same injury was duplicated 
under greenhouse conditions. The injury 
occurs on the young leaves before full 
maturity is reached. In the field, injury 
was most severe in the pink stage, de- 
creasing successively in the calyx and 
10-day sprays with none in the first cover 
spray. Fruit injury occurred both years 
and some evidence is given indicating 
that the injury is associated with wetting 
periods following soon after application. 
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Supplements in DDT Sprays for Control 
of Grape Berry Moth” 


F. TascuenserG and A. W. Avens, New York State Agr. Expt. Sta., Geneva, N.Y. and 
James A, Cox, Pennsylvania Agr. Expt. Sta., State College, Pa. 


The study of spreaders and stickers in 
sprays for control of the grape berry moth, 
Polychrosis viteana Clemens, has been a 
subject of intensive research by various 
investigators. Gossard & Houser (1906) 
found that the addition of a home-made 
rosin fish oil soap practically doubled the 
efficiency of sprays for control of this 
pest. Johnson & Hammar (1912) used 


rosin fish oil soap as a sticker in arsenical 
sprays on grapes and Goodwin (1916) 
found that this product or laundry soap 
greatly improved the efficiency of sprays. 
Isely (1917) observed that spray mixtures 


Fic. 1.—Showing type of coverage obtained with a 
satisfactory oil type spreader-sticker. Note: Taken 
24 hours after spray was applied. 


did not adhere to the waxy skin of grape 
berries in the absence of an adhesive, 
while the addition of rosin fish oil soap 
greatly improved effectiveness. 

Rosin fish oil soap has been the stand- 
ard supplement used by grape growers in 
sprays employed for control of grape 
berry moth. However, this material has 
not proved entirely satisfactory for this 
purpose and it produces an excessive 
amount of foaming in the spray tank. 

To find a more satisfactory spreader- 


15 


sticker than rosin fish oil soap investi- 
gators in recent years have directed their 
attention to oils or oil type spreaders. 
Taschenberg (1943) found that the effi- 
ciency or arsenical sprays was improved 
by the addition of a summer oil over rosin 
fish oil soap. Gleissner (1943) reported 
similar results. These workers observed 
that commercial oil emulsions and mis- 
cible oils produce a blotchy coverage on 
the grape berries. In New York, Taschen- 
berg (1948) has conducted experiments 
on various supplements for grape sprays 
and has shown that a satisfactory oil 
spreader-sticker can be made by combin- 
ing 9 parts of a light summer oil with 1 
part of emulsifying agent.’ This material 
has given excellent results when used at 
the rate of 3 pints of 100 gallons. Figure 1 
shows type of coverage obtained with this 
supplement. 

Following the introduction of DDT 
Fleming & Maines (1947), Taschenberg 
(1948) & Cox (1949) established the fact 
that it is very effective against the grape 
berry moth. However, DDT residues on 
the harvested fruit are likely to be high 
if an oil or an oil spreader is included in 
late season sprays. Fleming & Maines 
have shown that four applications of 
DDT, applied before July and one ap- 
plication in July gave a residue of 4.3 
p.p.m. When a summer oil was added 
to the spray mixture, the residues were 
9.0 and 19.4 p.p.m. Taschenberg & Avens 
(1949) reported that the average residue 
on the harvested fruit was 7.0 p.p.m. on 
grapes that received three post-blossom 
sprays of DDT and a miscible oil. Ac- 
cording to Cox (1949) the residue was 
19.88 p.p.m. on grapes that received four 
post-blossom sprays of DDT and a heavy- 
type miscible oil, but when a spreader was 
substituted for the oil-in the spray mix- 
ture, a residue of 7.89 p.p.m. was found. 


Eastern Branch Program. 

1 Journal Paper No. 817, New York State Agricultural Ex- 
periment Station, Geneva, New York, January 4, 1950. 

2? Authorized for publication on November 21, 1949, as paper 
No. 1557 in the Journal Series of the Pennsylvania Agricu tural 
Experiment Station. 

3 Triton B1956. 
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since DDT has proved quite effective 
for controlling the grape berry moth, a 
nuinber of growers as well as some in- 
vestigators have questioned the value of 
a spreader-sticker in the grape sprays. 
Observations made by the writers, how- 
ever, indicate that a high degree of con- 
trol cannot be expected unless the spray 
mixtures contain a supplement. Thorough 
coverage of grape berries by the toxicant 
appears to be very important. It is usually 
at the point where the berries touch that 
the second brood larvae gain entrance to 
the fruit. 

During the season of 1949 experiments 
were conducted in four commercial vine- 
yards to secure information on the fol- 
lowing questions: Is a spreader or sticker 
necessary in DDT sprays for the control 
of grape berry moth? If so, what spreader 
or type of spreader is the most effective? 
And, what DDT residues occur on the 
harvested fruit from the various supple- 
ments used in the experiments? This 
paper reports the work that was con- 
ducted independently, but along parallel 
lines, in New York and in Pennsylvania. 
The writers wish to define the term spray 
supplement as any material that may 
increase the wetting or spreading and 
sticking properties of sprays on grapes. 

Mernops AND Marerrats.—The ex- 
periments in New York were conducted 
in commercial vineyards in Chautauqua 
County. The vineyards were located on 
Fulton clay soils and were of the variety 
Concord. In vineyard A the the vines 
were trained to the umbrella system and 
in vineyard B to the Chautauqua system. 
The test plots were three rows wide and 
18 to 20 vines long. The plots were repli- 
cated two times and the location of the 
plots within the blocks was left to chance. 
At harvest 10 count vines (excluding the 
two end vines) were selected at random 
from the inside row of each plot. Due to 
the light crop of grapes in vineyard A all 
the clusters were removed from the 10 
count vines. In vineyard B, 20 clusters 
were removed from each of the count 
vines. A record was taken of the number 
of infested grapes on each cluster. 

The experiments in Pennsylvania were 
conducted in vineyards in Erie County. 
The vineyards were located on gravely 
soils and were planted to the variety Con- 
cord. The vines were trained to the um- 
brella system. In vineyard C the test plots 
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were three rows wide and 18 to 24 vines 
long. The plots were replicated three times 
and the position of the plots within the 
blocks was left to chance. In vineyard D 
the test plots were two rows wide and 40 
vines long and were replicated two times. 
At harvest 10 count vines (excluding the 
three end vines) were selected at random 
from the inside rows of each plot. Ten 
clusters of grapes were taken from each 
of the 10 count vines and a record made 
of the number of infested grapes on each 
cluster. 

The final results of the experiments in 
New York and in Pennsylvania were 
converted to the per cent control calcu- 
lated according to the following formula: 


100 XA —B/A=per cent control 
A=per cent of infested berries on un- 
treated cluster 
B=per cent of infested berries on 
treated cluster 


The sprays were applied with a power 
sprayer and a covered inverted, U-shaped 
boom carrying seven nozzles on each side 
of the row and so arranged that the spray 
was directed upwards and into the foliage 
and clusters of the vines. From 200 to 225 
gallons of spray mixture was used per 
acre. The sprays were applied at a pressure 
ranging from 450 to 500 pounds per 
square inch. 

In the test vineyards the emergence 
and flight of the grape berry moth were 
timed by bait trap catches. The bait traps 
were charged with a solution made of 
dark brown sugar and water (1 pound of 
sugar with water to make one gallon). 
To each quart of the sugar solution was 
added 1 cubic centimeter of either oil of 
sassafras or eugenol. The fermenting lure 
was suspended in wide-mouth glass fruit 
jars from the top trellis wire. 

At harvest fruit samples were taken 
from the test plots for residue analysis. 
Each sample contained grapes clipped 
from 12 clusters. The clusters were taken 
from four vines selected at random from 
the center of each plot. The clusters were 
selected as follows: one cluster was taken 
in the vicinity of the top trellis wire, a 
second cluster near the middle of the vine 
and the third cluster near the lower 
trellis wire. Grapes were avoided that 
were either entirely exposed or well pro- 
tected from rain or sunlight. The berries 
were clipped from the clusters leaving a 





154 


short length of the pedicel attached to 
each berry. 

The method described by Claborn 
(1946) was used to determine the DDT 
residue on the fruit. The DDT spray 
residue was removed from the fruit by 
shaking approximately 500 grams of the 
berries for 12 minutes with 500 cubic 
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polyoxyethylene sorbitol ester of mixed 
fatty and resin acids;!° a sorbitan trio- 
leate; a polyoxyethylene sorbitol mono- 
laurate;” an anion active complex organic 
sodium sulfonate; a mannitan mono 
laurate;“ a sulfated fatty acid ester 
containing 65 per cent active ingredient; 
a sulfated fatty alcohol product; soy 


Table 1.—Summary of results of experiments with three and four applications of DDT, oil! and 
ee emulsifying agents for grape berry moth control in vineyard A, Chautauqua County, N. Y. 








MATERIAL AND AMOUNTS 


PER 100 GALLONS? APPLICATIONS 


Per Cent 
~~ — DDT 
REsIDUE 


p.p.m. 


Infested 


Berries Control 








No supplement 

No supplement 
Emulsifying agent 
Oil 

Same as above 
Emulsifying agent* 
Oil 

Same as above 
Emulsifying agent5 
Oil 

Same as above 
Emulsifying agent® 
Oil 


Same as above 
Emulsifying agent? 
Oil 

Same as above 
Emulsifying agent® 
Oil 

Same as above 
Check, no spray 


11.29 86 2.7 
9.39 88 4.2 


79 97 12. 
.05 97 ae 
80 93 9. 


Sr * 


49 92 
76 90 


i 7) 


11 94 
.59 92 


Oo or 


or 
i=) 


9 
.O1 


Gr 


.06 
.79 


5.25 
81.20 





1 Sovaspray Oil No. 8. 


2 DDT was used at the rate of 0.75 pound to 100 gallons in all the treatments. Bordeaux mixture was used as follows: 


Ist appli- 


cation 4-4-100; 2nd application 3-4-100; 3rd and 4th applications 2 2-4-100. The spray dates were as follows: Ist spray, June 27; 2nd 


spray, July 7; 3rd spray, July 26 and 4th spray, August 5. 
3 Tween 85. 
4 Atlor 1045. 
5 G-1256. 
6 Span 85. 
7 G-1096. 
8 Triton B-1956. 


centimeters of benzene. The benzene 
solution was drained from the fruit and 
stored in tightly stoppered glass bottles 
until analyses could be made. 

The materials used in the experiments 
were as follows: a wettable powder’ 
containing 50 per cent DDT; a summer 
oil, viscosity 58-64 seconds Saybolt at 
100° F., unsulfonated residue 70-83 per 
cent; a summer oil, viscosity 53 seconds 
Saybolt at 100° F., unsulfonated residue 
93 per cent; a phthalic anhydride of 
glycerol alkyl resin;’ a sodium oleyl 
sulphate and a synthetic resinous sticker ;7 
a polyoxyethylene sorbitan trioleate:® 
a polyoxyethylene sorbitol laurate;® a 


bean flour; rosin fish oil soap No. 9;" 
a 50 per cent monobutyl phenyl phenol 


3 Gesarol A K-50. Geigy Co., Inc., New York, N. iy 

3 Genitor S-50. General Chemical Co., New York, 
+ 4 Sercepes Oil No. 3. Socony-V. acuum Oil Co., 

ork N . 

5 Gulf Oil 501. Gulf Oil Corp., Pittsburgh, Pa. 

6 Triton B-1956. Rohn and Haas Co., hiladelphia, Pa. 

7 du Pont Spreader-Sticker. E.1. du Pont de Nemours and Co 
Inc., Wilmington, Del. 

8 Tween 85. Atlas Powder Co., Wilmington, Del. 

© Atlor 1045. Atlas Powder Co., Wilmington, Del. 

10 G-1256. Atlas Powder Co., Wilmington, Del. 

1 Span 85. Atlas Powder Co., Wilmington, Del. 

12 G-1096. Atlas Powder Co., "Wilmington, Del. 

18 Nytron. Allied Chemical ‘and Dye Corp., Solvay Proc- 
ess Division, New York, N. Y. 

4 NNO. Atlas Powder Co., Wilmington, Del. 

15 Ahcowet RS. Arnold Hoffman and Co., Providence, R. I. 
- 1N-2503. E. I. du Pont de Nemours and Co., Wilmington, 

el, 
- 17 No. 9 Rosin Fish Oil Soap. James Good Co., 

a. 


y. 
ol .. New 


Philadelphia 
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sodium sulfonate;!* an 85 per cent poly- 
oxvethylene thioethers;!® an alkyl aryl 
polyethoxy ethanol;° copper sulphate, 
snow form of crystals; hydrated lime, a 
high grade calcium hydrate. 
EXPERIMENTS AND  Resuuts.—The 
experiments conducted in Chautauqua 
County, New York, in 1949 were in vine- 
yards A and B. The treatments tested in 
vineyard A are given in table 1. In this 
vineyard DDT* was used in all the treat- 
ments at the rate of 0.75 pound to 100 
gallons. The miscible oils were prepared 
with various emulsifying agents and added 
to the DDT spray mixture. The fruit in 
the untreated portion of this vineyard was 
$1.2 per cent infested. It should be po'nted 
out that the vine growth and foliage in 


Table 2.—Summary of results of experiments 
using DDT and oil! in the first and second appli- 
cations and DDT with various supplements in the 
third application for grape berry moth control 
in vineyard B, Chautauqua County, N. Y., 1949. 








Per Cent 
DDT 
ResipuE 
p.p.m. 





Infested 
Berries Control 
1.57 90 6. 
.8 oz. .80 95 10. 
2 oz. 
0 oz. 51 97 4. 
0 oz. 40 98 8. 
0 oz. . 26 98 8. 
0 oz. 58 96 6. 
2 oz. 40 9.§ 
8 
0 oz. 1.02 94 8.0 


MATERIAL AND AMOUNT 
PER 100 GALLONs?* 





No supplement 


Emulsifying agent® 
Oi 


~ 


i 
Spreader*-Sticher 
Emulsifying agent® 
Emulsifying agent® 
Emulsifying agent® 
Emulsifying agent® 
Oil 

Spreader? 

Kerosene 

Check, no spray 


Co) 


OunKnr Fe eOonw + 
co 


16.42 _ 0.0 





1 Sovaspray Oil No. 3. 

2 DDT was used at the rate of 0.75 pound to 100 gallons in all 
the treatments. Oil (9 parts oil and 1 part B-1956) was used in the 
Ist and 2nd applications at the rate of 3 pints to 100 gallons. 
Bordeaux mixture was used as follows: 1st application 4-4-100; 
2nd application 3-4-100 and 3rd application 2-4-100. The spray 
dates were as follows: Ist spray, June 23; 2nd spray, July 1; and 
the 3rd spray, August 2. 

3 Triton B-1956. 

4 duPont Spreader-Sticker. 

5 G-1096. 

6 Tween 85. 

7 Nytron. 


vineyard A was light; also there was a 
small crop of fruit. These conditions may 
have determined the severity of infesta- 
tion in this planting. As may be seen in 
table 1, all of the supplements increased 
the efficiency of the DDT sprays against 
grape berry moth. Three and four appli- 
cations of DDT without a supplement 
failed to give a high degree of control. 
Three applications of DDT with an oil 
spreader-sticker appears to be as effective 
as four applications of DDT without a 
supplement. Although differences in con- 
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Table 3.—Summary of results of experiments 
with three applications of DDT and various sup- 
plements for grape berry moth control in vine- 
yard C, Erie County, Pa., 1949. 








Per Cent 


Infested 
Berries 





DDT 
REsIpDUE 
p.p.m. 


MATERIAL AND AMOUNT 


PER 100 GaALLons! Control 





No supplement 12.49 67 0.6 
Oil? 28.8 oz. 1.70 96 2.1 
Emulsifying agent? 3.2 oz. 
Emulsifying agent? 4.0 oz. 6.55 83 
Soy bean flour 8.0 oz. 5.15 87 
Spreader,‘ 6 oz. in first and 

second applications, 12 oz. 

in third application 
Spreader 4.0 oz. 
Spreader 4.0 oz. 
Check, no spray 


1.1 
0.2 





1 DDT was used at the rate of 0.75 pound to 100 gallons in all 
the treatments. Bordeaux mixture 2-2-1090 was used in all the 
treatments. The spray dates were as follows: first spray, June 20; 
second spray, June 30; and third spray, July 27. 

2 Gulf Oil 501. 

% Triton B-1956. 

4 Nytron. 

5 NNO. 

6 Ahcowet RS. 


trol in favor of one supplement over an- 
other are evident, further tests will be 
necessary to establish the relative value 
of these supplements. The oil in the treat- 
ments probable had little effect as an 
ovicide, since no effort was made to apply 
the sprays at the time of maximum egg 
deposition. 

A list of the treatments used in vine- 
yard B is given in table 2. In this vine- 
yard three applications of DDT were 
made to all plots. In the first and second 
applications all the treatments received 
DDT and a miscible oil (9 parts oil and 1 
part of an emulsifier. In the third applica- 
tion all the sprays contained DDT, and 
the various supplements that are listed in 
table 2. As may be seen in table 2, there 
were no marked differences in the degree 
of control obtained with the various sup- 
plements. A slight increase in infestation 
occurred on those plots that received 
DDT without a supplement in the third 
spray. It would appear from the data in 
table 2 that the DDT and miscible oil 
that were applied to the grapes in the 
first and second applications had a marked 
influence on the control of grape berry 
moth in this vineyard. Two applications 
of DDT and a miscible oil followed by 
DDT and a spreader-sticker in the third 
spray gave excellent results in vineyard B. 

Experiments were conducted in two 


18 Areskap-50. Monsanto Chemical Co., St. Louis, Mo. . 
19 Steror-6. Monsanto Chemical Co., St. Louis, Mo. 
20 Triton X 45. Rohm and Haas Co., Philadelphia, Pa. 
a Actual DDT used at rate of 0.75 pound per 100 gallons in 
all tests. 
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Table 4.—DDT residues at harvest on grapes 
that received three applications of DDT and 
various supplements. Vineyard D, Erie County, 
Pa., 1949. 








DDT 
REsIDUE 
p.p.m. 


MATERIAL AND AMOUNTS 
PER 100 GALLons! 





No supplement 1.6 
Emulsifying agent? = 2 oz. 
Kerosene 16 oz. 
Rosin fish oil soap 2 lbs. 
Spreader® 4 oz. 
Emulsifying agent‘ 4 oz. 
Spreader® 4 oz. 
Spreader® 4 02. 
Emulsifying agent* 4 oz. 
Oil’ 4 oz. 
Check, no spray 


Cor FO eS 





1 DDT was used at the rate of 0.75 pound to 100 gallons in all 
the treatments. Bordeaux mixture 2-2-100 was used in all the 
treatments. The spray dates were as follows: first spray, June 22; 
second spray, July 2, and third spray, July 29. 

2 Triton B-1956. 

3 Areskap 50. 

4 Sleroz-6. 

5 Triton X 45. 

$ 1N-2503. 

7 Gulf Oil 501. 
vineyards in Erie County, Pennsylvania, 
designated as C and D. In vineyard C, 
three applications of DDT were made to 
all the treatments. A list of the supple- 
ments that were added to the DDT spray 
mixtures is given in table 3. It will be seen 
that three applications of DDT without 
a supplement did not give a satisfactory 
degree of control of grape berry moth. 
The standard treatment of DDT and a 
miscible oil greatly reduce the damage. 
The supplements included in other treat- 
ments proved inferior in grape berry moth 
control to the oil. 

A list of the supplements used with 
DDT in vineyard D is given in table 4. 
In this vineyard three sprays of DDT 
were applied in all treatments. Due to a 
light infestation of grape berry moth no 
control data were secured in this experi- 
ment. 

ResipuE Strupies.—Since grapes are 
used either as fresh fruit or processed into 
grape juice and other grape products, the 
spray residue on the harvested fruit is of 
considerable concern both to the growers 
and processors. DDT residue determina- 
tions were made on the harvested fruit 
from the various experimental plots. 

It will not be necessary to discuss the 
relative merits of the various treatments 
in relation to control efficiency, since the 
results are given in tables 1 to 4. However, 


it should be mentioned that the DDT 
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residue is likely to be low on grapes that 
receive DDT alone and bordeaux mixture. 
As may be seen in tables 3 and 4, the DDT 
residues were 0.6 and 1.6 p.p.m. on grapes 
that received three applications of DDT 
and no supplement. In the tests in New 
York (Table 1, Lines 1 and 2), the DDT 
residues were 2.7 and 4.2 p.p.m., re- 
spectively, on grapes that were sprayed 
three and four times with DDT without 
a supplement. When an oil spreader- 
sticker was included in the first and second 
applications and no supplement with the 
DDT in the third application, the DDT 
residue on the fruit was 6.5 p.p.m. The 
residues tend to be higher on the fruit at 
harvest time when a supplement has been 
added to the DDT spray mixture. The 
DDT residues appear to be lower if the 
late season spray contained no oil type 
spreader-sticker. The results indicate that 
DDT can be used with a light type misci- 
ble oil in the first and second grape sprays 
without realizing an excessively high resi- 
due at harvest. An examination of the 
data in tables 1 to 4 will reveal that the 
DDT residues were higher in the New 
York tests than in those conducted in 
Pennsylvania. While no definite explana- 
tion can be offered for this variation, it is 
of interest to note that at North East, 
Pa., on August 17, 4.44 inches of rain 
fell over a period of 4 hours. As may be 
seen further in table 5, the total precipita- 
tion was greater at North East, Pa., than 
at Fredonia, N.Y., during the 1949 grape 
spray season. 

Spray residues appear to present more 
of a problem on grapes that are used as 
fresh than as processed fruit. Since a 
major portion of the grape crop is proc- 
essed into grape juice and other grape 
products, it should be noted that Frear & 


Table 5.—Precipitation records for Fredonia, 
New York and North East, Pennsylvania. 








INcHES OF RAINFALL 





Fredonia North East 





1949 Normal! 1949 Normal? 





3.34 
3.01 
3.27 
3.39 


3.50 2.12 
3.20 4.91 
3.19 6.91 
3.84 4.13 


0.91 
4.05 
2.23 
3.98 


June 

July 
August 
September 





Totals 11.17 13.73 18.07 13.01 





1 Fredonia, N. Y., Station 53 year average (1895-1948). 
* Erie, Pa., Station 20 year average (1873-1893). 
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Cox (1946) found that grape juice con- 
tained no DDT when made from grapes 
treated with four applications of DDT. 
Also, Taschenberg & Avens (1949) have 
shown that grape juice and grape jam 


Boss: INSECTICIDES FOR PLuM CurcuULIO CONTROL 


157 


schedules did not give a high degree of 
control of the insect. Three applications 
of DDT without a supplement failed to 
give satisfactory control, while a four- 
application program was inferior to three 


applications of DDT combined with a 
miscible oil. In heavily infested vineyards 
three applications of DDT and an oil 
spreader-sticker gave excellent control. 
In a moderately infested vineyard, two 
applications of DDT and a miscible oil 
followed by DDT and a suitable spreader- 
sticker in the third spray gave promising 
results. 


contained no DDT when made from 
grapes that had been sprayed with as 
many as four applications of DDT. 
SumMMARY.—While DDT spray _pro- 
grams containing a miscible oil gave the 
highest degree of control of grape berry 
moth, they also gave the highest DDT 
residues on the harvested fruit. DDT 
sprays containing no supplement gave the 
lightest residues at harvest, but such 
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Insecticides for Control of Plum Curculio 


M. L. Boss, Virginia Agricultural Experiment Station, Charlottesville 


It has long been recognized that the 
lead arsenates have not given satisfactory 
control of the plum curculio, Conotrachelus 
nenuphar Herbst., in peach orchards, and 
that a more effective insecticide is needed. 
During the past few years this problem 
has received the attention of a number of 
workers and a few of the newer insecticides 
have given promising results (Snapp 1947; 
Graham 1948; Smith 1948; Bobb 1948; 
Stearns & Warren 1948; Grayson 1948; 
Dewey & Van Geluwe 1948; Driggers & 
Darley 1949). This paper is a summary 
of work for 1949. 

Frevp ExPperIMENTS.—The field experi- 


ments were conducted in a commercial 
peach orchard of the Elberta variety. 
Each test plot consisted of approximately 
50 trees, and was 5 rows wide and 10 rows 
long. Previous to the first application 
trees in each plot were jarred to determine 
the beetle population. At the time of the 
jarring (March 31) an average of three 
beetles per tree were found but it was esti- 
mated that only about one-fourth of the 
hibernating beetles had emerged since 
emergence continued into early May. 
Thus it was estimated that the beetle 
population averaged approximately 12 
Eastern Branch Program. 
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adults per tree. This was supplemented by 
the liberation of two beetles per tree, 
making a grand total of approximately 
700 adults per plot. The sprays were ap- 
plied with a power sprayer, using a single 
nozzle spray gun, and an average of 4.5 
gallons of spray was applied per tree at 
each application. 

The following insecticides were tested: 
benzene hexachloride, a wettable powder 
containing 10 per cent of the gamma iso- 
mer; methoxychlor, a wettable powder 
containing 50 per cent of technical meth- 
oxychlor; aldrin, an emulsifiable concen- 
trate containing 45 per cent of aldrin; 
chlordane, an emulsifiable concentrate con- 
taining 74 per cent of technical chlordane; 
parathion, a wettable powder containing 
25 per cent parathion; and acid lead 
arsenate. Some of the plots received four 
applications, petal-fall, April 4; shuck- 
split, April 14; shuck-fall, April 25; and 
first cover, May 4, while others received 
only the last three applications. 

The degree of control was determined 
mainly on the percentage of drop fruits 
containing curculio larvae. All drop fruits 
were collected during the month of May 
at 4- to 7-day intervals from under five 
representative trees in each plot and 
examined by cutting open. Those showing 
internal injury by curculio were recorded 
as ““wormy.” Two of the plots received an 
application on July 6 for second brood 
control. Harvested fruits from each plot 


Table 1.—Results of spray tests for control of the plum curculio on peaches in 1949. 
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were examined for second brood curculio 
injury since a very heavy second brood 
occurred in Virginia in 1949. The spray 
materials used and the results obtained 
are given in table 1. 

These data indicate that the petal-fall 
application was of little value in plum 
curculio control, excepting where lead 
arsenate was used. This was expected, 
since several of the newer insecticides 
primarily reduce curculio infestations by 
killing the immature stages in the fruit, 
and the first eggs were not deposited until 
the shuck-split stage. Benzene hexachlo- 
ride, aldrin, and parathion gave 94 per 
cent or more reduction of worms in drop 
fruits when compared with lead arsenate. 
One second brood application of lead 
arsenate following three early applications 
of benzene hexachloride reduced injury 
at harvest 41.56 per cent below that of 
first brood sprays alone, and a second 
brood application of parathion following 
three early parathion sprays similarly 
reduced injury at harvest 53 per cent. 

The wettable sulfur was flocculated when 
used with aldrin, but it was not deter- 
mined whether this was due to the insecti- 
cide itself or to wetting agents used in 
one or both of the materials. 

LABORATORY EXPERIMENTS.—Since it 
was known that several of the newer 
insecticides kill immature stages of the 
plum curculio in the peach fruits it was 
deemed desirable to know whether young 
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Table 2.—Laboratory tests of insecticides on 
immature stages of the plum curculio. 
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Table 3.—Laboratory cage tests of insecticides 
on adult plum curculio. 
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1 50 peach fruits containing first and second instar larvae were 
sprayed with each material. 

2200 peach fruits containing third and fourth instar larvae 
were sprayed with each material. 


larvae and mature larvae were equally 
susceptible to the sprays. The peach fruits 
for these studies were collected from a 
small orchard which was very heavily 
infested with curculio and it was not 
difficult to find fruits containing from 
three to seven first brood eggs. These 
fruits were kept in the insectary until 
sampling showed the majority of the eggs 
had hatched. The fruits were then sprayed 
with the desired insecticide and placed in 
wire baskets over metal trays to await 
emergence of the larvae. Peach drops 
containing mature larvae were collected 
from under the trees of the same orchard 
at a later date, and these were likewise 
sprayed. 

It can be seen in table 2 that a higher 
percentage of the younger larvae were 
killed than mature larvae, but relative 
rank remained the same. Of the insecti- 
cides tested benzene hexachloride gave 


Table 4.—Ratings of the insecticides tested as regards field 


larvae and adults. 


B hexachloride .25 32 
Parathion 25 100 
Chlordane 1 52 
Aldrin .50 12 
Dieldrin -25 100 
Methoxychlor 1 0 





the greatest kill of both young and full- 
grown larvae, and parathion ranked 
second. 

In spray tests on adult beetles from 
overwintering stock the same insecticides 
were used with the addition of dieldrin, 
an emulsifiable concentrate containing 25 
per cent of dieldrin. The beetles were 
sprayed by means of an atomizer and im- 
mediately confined in cages of a type 
which reduced death by fumigation to a 
minimum. The cages had a wooden bot- 
tom, screen-wire sides, and the top was 
closed with a piece of cheesecloth held in 
place by a rubber band. The bottom of 
each cage was covered with 1 inch of 
moist sand and unsprayed peach foliage 
and fruits were added as food for the 
beetles. Duplicate tests were made, using 
25 beetles per test. 

By the third day eggs were found in the 
fruits in all cages except those containing 
beetles sprayed with parathion and diel- 
drin. All beetles were dead in these cages. 
Table 8, shows that methoxychlor was of 
little value in killing adult curculios. 
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In table 4 are given the ratings of the 
different insecticides as regards field con- 
trol, and laboratory tests with larvae and 
adult beetles. The numbers refer to the 
order of efficiency of a given insecticide 
as compared with the control secured 
with lead arsenate, number 1 being the 
most efficient. The field control rating for 
drop fruits can be more or less correlated 
with the percentage of larval kill and 
the harvest rating with that of adult kill. 
The advantage of larval kill is lost by 
harvest time if the insecticide does not 
also kill the adults. It will be noted that 
benzene hexachloride ranked first in 
larval kill, which is reflected in the low 
percentage of wormy drop fruits, but the 
insecticide did not give a high percentage 
of adult kill with the result that it ranked 
fourth at harvest. Benzene hexachloride 
is a repellent to the beetles as has been 
noted by several workers. Observations 
during the course of the field experiments, 
however, indicated that the beetles did 
not leave the test plot but merely re- 
mained on the ground for some time after 
each application. After the completion of 
the spray schedule the beetles returned to 
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the trees and deposited many eggs, there- 
by causing considerable late first brood 
injury. The erratic results with aldrin can 
not be explained. 

SumMAry.—Benzene hexachloride, 
methoxychlor, aldrin, chlordane, para- 
thion, and acid lead arsenate were tested 
in field experiments against the plum 
curculio in 1949. 

Benzene hexachloride gave 96.74 per 
cent and 94.66 per cent reduction in 
wormy dropped fruits in three and four 
first brood applications respectively, and 
parathion gave 95.23 and 100.0 per cent 
reduction in a like number of applications. 
Methoxychlor and acid lead arsenate were 
of little value in plum curculio control. 

Benzene hexachloride gave the highest 
percentage of kill of young and mature 
curculio larvae in peach fruits and para- 
thion ranked second. Young larvae in the 
fruits were more readily killed by the 
insecticides than mature larvae. 

In laboratory tests parathion and diel- 
drin killed 100 per cent of the beetles 
within 3 days when used at the rate of 4 
ounces of the technical material per 100 
gallons. 
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Activation of Ryania Dusts by Piperonyl 
Cyclonene and N-Propyl! Isome! 


Joun P. Reep and Rosert S. Fitmer, New Jersey Agricultural Experiment Station, New Brunswick, N. J. 


The insecticidal value of the plant 
Ryania speciosa for European corn borer 
control was first observed during labora- 
tory tests conducted by Dr. R. E. Heal at 
Rutgers in 1942. During 1943 and 1944 
field tests were conducted both in New 
Jersey and New York by Pepper & Car- 
ruth (1945) with the consequence that 
dust formulations containing 30 to 40 per 
cent Ryania were recommended for the 
control of this pest. The value of this 
material on early sweet corn was further 
enhanced by the fact that as with other 
plant insecticides, such as rotenone and 
nicotine, it greatly reduced the incidence 
of corn smut, a disease that under New 
Jersey conditions may destroy as much 
as 50 per cent or more of the ears of early 
maturing hybrids. 

Even with the advent of the new syn- 
thetic insecticides, such as DDT and 
others, which are very toxic to the Euro- 
pean corn borer, the use of Ryania was 
still stressed for the following reasons: (a) 
the new organics have not been effective 
against smut, (b) under New Jersey condi- 
tions definite reductions in yields were 
noted especially where DDT was used, 
(c) it was not known what effects the 
continued use of these organics would 
have on the soil fertility. The price dif- 
ferential between the synthetic organic 
insecticides and Ryania was so great, 
however, that many growers felt justified 
in using the less expensive materials in 
spite of the disadvantages listed above. 
Consequently, during the past few seasons 
efforts have been made to develop less 
expensive formulations of Ryania than 
have heretofore been available. 

The results obtained in insect control 
with reduced concentrations of such plant 
products as rotenone and pyrethrum forti- 
fied with a synergistic material led us to 
test some synergists in combination with 
Ryania. 

The purpose of this paper is to show the 
results obtained during the seasons of 
1948 and 1949 with combinations of 
Ryania—piperony] cyclonene and Ryania 
-n-propyl isome compared to Ryania 
alone. 


ProcepuREs.—Both experimental plots 
treated by hand and commercial field 
applications were used. In the small ex- 
perimental plot tests, 4-row plots approxi- 
mately 50 feet long were replicated four 
times in a latin square arrangement. The 
dusts were applied with knapsack bellows 
type duster, while in the commercial field 
tests an experimental power duster was 
used, and in still another, airplane appli- 
cations were used. 

Four applications at 5-day intervals 
were made, the first being applied when 
the European corn borer eggs started to 
hatch. In some cases when the corn ear- 
worm was prevalent, it was necessary to 
make additional applications of TDE. The 
application rate was approximately 40 
pounds per acre unless otherwise stated. 

The Ryania-synergist formulations 
were compared with the standard 40 per 
cent Ryania, 3 per cent DDT and 1 per 
cent parathion dusts. 

Resutts.—A. 1948 Experimental Plots 
for First Generation European Corn Borer. 
—JIn this test four applications of dusts 
were made, the first on June 18. Table 1 
lists the materials used and the results 
obtained. The Marcross 13-6 hybrid sweet 
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Table 1.—First generation European corn 
borer tests for 1948. 








PER 
CENT 
Con- 
Stalks TROL 


BoreErsS PER 100 
PLANTS 


Ears 


MATERIAL 

Ryania 15%+0.5% 

piperony! cyclonene 10 
Ryania 40% dust 
Ryania spray! 
Rotenone 0.25%+0.5% 

piperony! cyclonene 10 
Check 42 


91.4 
97.1 





Parathion 1%? 2 
DDT 3%' 2 


Check 34 196 





1 Aqueous suspension of ground Ryania 4 Ibs./100 gallons. 
2 Per cent control based on check No. 5. 
3 Per cent control based on check No. 7. 
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Table 2.—Second generation European corn 
borer test for 1948. 








PreR 
CENT 


Borers PER 100 
PLANTS 
——_—_—_———_—— Con- 

Ears Stalks TROL 


MATERIAL 
Ryania 15%+-0.5%' 
piperony! cyclonene 95.0 
DDT 3% 92.2 
Check 1 56 o 
Ryania 40%? j 95.6 
Parathion 1%? 89.3 
Check 2 == 





1 Per cent control based on ave. of checks. 
2 Per cent control based on check 2. 


corn was used because its early maturity 
usually gives rise to a heavy European 
corn borer infestation. 

The per cent control data for each 
material given in table 1, as well as in 
tables 2, 3 and 4 are based on the check 
plots nearest the treated plot in question 
or on the average of the check plots de- 
pending on their location in the experi- 
mental area. 

Resutts.—B. 1948 Experimental Plots 
on Second Generation European Corn 
Borer.—¥our applications at 5-day inter- 
vals were made in this test beginning 
August 11. The Golden Cross Bantam 
variety of corn was used. Table 2 gives 
the data for these tests. 

Resutts.—C. 1949 Experimental Plots 
for First Generation European Corn Borer. 
—As in the 1948 tests, four applications 
at 5-day intervals were made, the first 
being applied when the European corn 
borer eggs were hatching. Due to the 
presence of corn earworm, however, an 


Table 3.—First generation European corn 
borer tests on sweet corn in 1949. 








PER 
CENT 
Con- 
TROL 


Borers PER 100 
PLANTS 


Stalks 


MATERIAL Ears 





Ryania 40%' 6 0 
Ryania 15% +0.5%! 

piperony! cyclonene 6 + 
Ryania 7.5% +0.5%! 

piperony] cyclonene 4 4 
Ryania 15%+0.5%? 

n-propy! isome 6 2 
DDT 3%? 2 16 
Parathion 1%? 0 10 
Check 24 88 
Check 12 74 


94.8 


89.9 





1 Per cent contro! based on average of check 7 and 8. 
? Per cent control based on check 8. 
3 Per cent control based on check 7. 
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additional application of 5 per cent TDE 
was made on ali the Ryania plots and an 
additional application of DDT or para- 
thion made on those plots previously 
treated with these materials. The Mar- 
cross 13-6 hybrid sweet corn was used in 
this test. Table 3 lists the results of these 
tests. 

Resutts.—D. 1949 Experimental Plots 
for Second Generation European Corn 
Borer.—F our applications of the materials 
were made at 5-day intervals then on all 
the Ryania plots, two applications of 5 
per cent TDE were applied for corn ear- 
worm, and an additional two applications 
of DDT or parathion were made on those 
plots previously treated with these materi- 
als. The Golden Bounty variety of corn 
was used in these tests. Table 4 lists the 
results obtained. 


Table 4.—Second generation European corn 
borer tests on sweet corn in 1949. 





PER 
CENT 
— Con- 
Ears Stalks TROL 





Borers PER 100 
PLANTS 


MarTERIAL 





Ryania 15%+0.5%! 
piperony! cyclonene 10 ¢ 90. 
Ryania 7.5% +0.5%! 
piperony! cyclonene 8 
Ryania 15%+0.5%' 
n-propy] isome 14 
Ryania 40%? 6 
Parathion 1% 0 0 
DDT 3%} 2 2 
Check 90 34 
Check 136 44 





1 Per cent control based on check 7. 
2 Per cent control based on average of check 7 and 8. 
3 Per cent control based on check 8. 


Resuuts.—E. 1949 Tests with a Power 
Duster for Second Generation European 
Corn Borer Control.—While the second 
generation European corn borer tests 
were being made on the experimental 
plots, where hand dusters were used, an 
opportunity presented itself to obtain 
some records from an immediate adjoining 
field that had been treated with a power 
duster. Four applications at 5-day inter- 
vals were applied, and later an applica- 
tion of parathion was made for corn ear- 
worm control. Table 5 lists the results 
obtained. 

In addition to the tests conducted on 
sweet corn, it was possible to include the 
Ryania-piperonyl! cyclonene dust in a test 
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on field corn, where an airplane was used. 

[In this test, the corn borer had already 
begun to penetrate the stalks, so the 
results obtained are based on the amount 
of new entry occurring after the dusts 
were applied. The criterion used to deter- 
mine old or new entry was based on the 
condition of the frass made by the feeding 
borers. 

In the airplane test, two applications, 
seven days apart on August 9 and 16, 
were made and the data as listed in table 
6 were taken 10 days after the last appli- 
cation, 


Table 5.—Second generation European corn 
borer tests on sweet corn using a power duster. 








PER 
CENT 


Borers PER 100 
PLANTS 
+ Con- 

Ears Stalks TROL 


MATERIAL 

Ryania 15%+0.5% 

piperonyl cyclonene 

(30 Ibs./acre) 45. 
Ryania 50% (30 lbs./ 

acre) 
Ryania 100% (12 Ibs./ 

acre) 
DDT 5% (30 Ibs./acre) 
DDT 10% (15 lbs./acre) 2 
Check 39 





Discussion oF Resutts.—During the 
1948 and 1949 seasons and especially in 
1949 the European corn borer populations 
in New Jersey were at a relatively low 
level. 

The plots used for the experimental 
data presented above were located on 
farms where considerable acreages of sweet 
corn are grown annually and where rigid 
control programs for European corn borer 
and corn earworm are practiced. This 
extensive use of dusts consequently in- 
fluenced the European corn borer popula- 
tions that occurred in our untreated 
checks. In fields located in adjoining areas 
that had not been treated, the corn borer 
populations were substantially higher. 

In spite of the effects of extensive com- 
mercial dusting, the test plots were lo- 
cated on the farms selected since it was 
known from past experience that the 
growers were extremely interested in any 
experimental work and would cooperate 
to the fullest extent. 

The European corn borer populations 
during 1948 were high enough for us to 
obtain some significant data regarding 
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Table 6.—European corn borer data for air- 
plane tests on field corn in 1949. 








Borers 1n 100 


Total 


Borers 


New 


MATERIAL Entries 





Ryania 15%+0.5% piperony! 

cyclonene (40 lbs./acre) 21 3 
Parathion 1% (40 lbs./acre) 12 Q 
Parathion 2% (20 lbs./acre) 51 13 
Check 39 16 
Check 54 24 





the efficiency of reduced concentrations 
of Ryania fortified with piperonyl cyclo- 
nene, and although the 1949 populations 
were at a very low level, the results ob- 
tained again showed that a 7.5 or 15 per 
cent Ryania plus a synergist had high 
toxicity to the borer. Previous tests have 
shown that Ryanza without the synergist 
at concentrations below 25 per cent was 
ineffective. 

The data presented in tables 1 to 4, in 
which hand dusters were used shows that 
the synergist combinations compare favor- 
ably with the standard 40 per cent Ryania, 
as well as with DDT and parathion. 

The greatest discrepancy observed oc- 
curred in the power duster trials on sweet 
corn as recorded in table 5. However, it 
should be noted that with respect to the 
ears the control with the Ryania-synergist 
combination was equal to any of the other 
materials. 

In the airplane tests, it was not possible 
to start the experiment until after the 
borers had begun to penetrate the stalks. 
Based on the number of new entries 
after application, however, it is seen that 
the Ryania-synergist formula was quite 
effective. 

Conciusions.—From the results ob- 
tained during the 1948-1949 seasons it is 
apparent that such materials as piperony! 
cyclonene and n-propyl isome exercise a 
definite synergistic action on Ryania 
speciosa for the control of the European 
corn borer and that the formulations used 
compared favorably with the standard 40 
per cent Ryania mixtures as well as with 
the other insecticides used. 

Unfortunately, no data could be ob- 
tained regarding the merits of the Ryania- 
synergist combinations against corn smut 
since for both seasons the incidence of 
this disease was extremely low. It is 
hoped that during the next season some 
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definite information on this point can be 
obtained. 

Although the data recorded in this re- 
port are of an experimental nature the 
results obtained warrant further tests on 
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a commercial scale in order that the poten- 
tialities of this valuable insecticide for 
the control of the European corn borer can 
be more properly ascertained. 


LiIvERATURE CITED 
Pepper, B. B., and L. A. Carruth. 1945. A new plant insecticide for control of the European corn 


borer. Jour. Econ. Ent. 38(1): 59-66. 





Control of Insects in Sod Culture Peach Orchards 


G. Epw. Marsuaui, Purdue University Agricultural Experiment Station 


Looking at a map of Indiana, which 
shows the areas set aside for reforestation, 
one will observe a great number of such 
projects in the south-central counties. 
Here a large part of the land area has been 
eroded until it is unfit for general farming. 
Still more thousands of acres are being 
farmed in such a manner that within a 
few years they will be almost worthless. 
The growing of peaches has contributed 
its part toward the loss of our land. 

For years growers have been taught 
that clean cultivation is necessary in grow- 
ing peaches regardless of whether or not 
the land is rolling or relatively level. 
Accordingly, where the orchards have 
been planted on rough land the productive 
period of the land is often limited to the 
life of one peach orchard. However, during 
the last few years through studies in 
progress we have learned that very re- 
munerative peach crops may be grown on 
land kept in sod. This work is being car- 
ried on at the Fruit Insects Research 
Orchard of the Purdue University Agri- 
cultural Experiment Station at Orleans, 
Indiana, and was undertaken in order to 
study the effects of sod culture upon insect 
populations and their control. 

First to be considered in growing 
peaches in sod is the availability of mois- 
ture and soil fertility maintenance. Dur- 
ing the past three years Gage Elberta 
peaches planted in 1941 and maintained 
under sod culture have shown no signs of 
drought. Through the application of a 
pound of nitrate a year for each year of 
age of the trees in 1949 this orchard began 
to show evidence of too much nitrogen. 

Two diseases which thrive under sod 


conditions in peach orchards are brown 
rot and scab. Brown rot especially has 
been a problem in sod or even weedy 
orchards. This is caused to a great extent 
by the fallen peaches which cannot be 
easily picked up and destroyed. Our pres- 
ent work is showing that if sod and weeds 
are kept cleaned out from beneath the 
trees, over an area just large enough that 
all dropped peaches fall on clean ground 
where they may be easily seen and re- 
moved, this peach disease remains a very 
minor one. Cutting the sod from beneath 
the trees only, permits the growth of grass 
over the remaining areas of the orchard. 
To keep the area beneath the trees clean 
the ground will need to be hoed at least 
twice during the summer season and the 
drops picked up periodically. The cost 
of the operation in this study has been 
found to be 65 cents per tree for trees 
returning a crop which sold for almost 
$14.00. Under such treatment and for the 
past several years not more than two 
sprays have been applied for brown rot 
control and these have become more neces- 
sary for scab than to control brown rot. 

Two insect pests which have in the 
past given considerable difficulty in con- 
trol whether the orchard is in sod culture 
or not are the plum curculio and the 
Oriental fruit moth. Lead arsenate with 
plenty of lime or chlordane applied as 
suggested in the Indiana spray schedule 
will control the plum curculio very satis- 
factorily. The Oriental fruit moth has 
ceased to be a problem of importance 
where DDT sprays can be applied at inter- 
vals of 5 to 6 days during the third brood 
of the insect. 





Table 2 lists the sprays and dates in 
accomplishing Oriental fruit moth control 
and table 3, orchard number 4 gives the 
resultant infestation figures for three other 
commercial orchards in the same vicinity. 
Though the writer has not listed the spray 
and dust schedule of each it may be said 
that these three growers are the best in 
this locality and the schedules they use 
are probably above the average in effi- 
ciency. These figures give some basis for 
comparisons. They also show the very 
high incidence of brown rot and Oriental 
fruit moth in southern Indiana orchards. 

Spider mites in the peach orchard be- 
came a problem for the first time in 1949. 
Only one spray application of parathion 
applied August 2 was needed for excellent 
control. This spray was put on when the 
mite count averaged 20 per leaf. A port- 
able sprayer with a 20-gallon per minute 
pump was used. The operator drove down 
each tree row and before spraying the 
outside of the tree he sought an open place 
under it and without going under sprayed 
the opposite side of the tree from beneath. 
No particular effort was made to be cer- 
tain that every part of the under side 


Table 1.—Duration of fruit injury by insects 
which cat-face peaches. 








Date Con- 
FINED TO 
‘AGES OVER 
PEACHES 


CAUSED 
INsuRY 


CausEpD PENTA 


Lyaus INsuRY TOMIDS 





Yes 
Yes 


Yes xX 


May 17 
May 25 X 


Yes 
Yes 
Yes 


May 27 
June 2 

June 6 

June 14 Yes 
July 6 

July 19 ) Yes 
Aug. 6 No 
Aug. 12 No 





was hit. However, inasmuch as this opera- 
tion was carried out in each row both 
sides of the under part of the tree were 
sprayed. Examinations indicated that the 
mite population was kept under control. 
The tarnished plant bug and pentato- 
mids, which cause cat-facing of fruit, pre- 
sent what is at present the only remaining 
threat in sod culture of peaches. The 
insects which cat-face the fruit are certain- 
ly more destructive under sod conditions 
than under clean culture; however, the 
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type of vegetation which surrounds the 
orchard seems to be more important than 
sod within the planting. As we have 
studied this problem it has been found 
that fruit damage is greater in years in 
which the fruit set is light and when alfalfa 
or clover instead of corn is planted in 
adjacent fields. Under conditions existing 
at this station the tarnished plant bug 
causes greater damage than do the penta- 
tomids. 

In 1949 thinning was finished on June 
14. At that time, all the cat-faced peaches 
were removed. Between this date and 
August 6, the percentage of peaches in- 
jured by lygus and pentatomid bugs was 
as great as it had been before thining 
time. About June 6 the dimpling caused 
by tarnished plant bugs stopped and from 
that time on, points of attack on the fruit 
were marked by exudes of wax. Often 
these hardened wax exudes stand out 
pedestal-like a quarter of an inch or more 
from the fruit. In other instances the wax 
flattens out on the surface of the peaches 
and dries hard and shiny. 

Caged lygus bugs were put over un- 
injured peaches each week beginning May 
14. When they could be found, pentato- 
mid species were likewise caged separately 
over the uninjured fruit. The date when 
the pentatomids no longer cat-face peach- 
es is not certain because it has often been 
impossible to find these insects when 
needed for caging. Lygus bugs are rather 
difficult to collect and cage in numbers 
without injury to the insects. Often the 
caged bugs died the same day they were 
put on the fruits. Observations of insects 
which lived in cages one or more days 
were the only ones recorded. Table 1 
gives the data gathered by this method. 
Here the evidence indicates that injury 
by lygus does not occur after mid-July 
and that injury from pentatomids may 
stop as early as June 1. Field studies 
corroborate in some ways the cage studies. 

An acre block of Gage Elberta trees 
planted seven rows one way and six the 
other were used to determine the severity 
of the attack by cat-facing insects. Counts 
were made by selecting the corner trees 
first. From each of these, 100 peaches were 
examined for cat-facing injury. When 
these four trees were finished four others 
were selected. The position of the second 
four was two trees in from the corner ones 
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Table 2.—1949 Spray schedule—Elberta peaches, Orleans, Indiana. 








MatTeErIAL USED PER 100 


Dare or SPRAY GALLONS OF SPRAY 


CoMMENTS 





. chlordane 
. chlordane 
. chlordane 
. chlordane 
. chlordane 
12 . chlordane 
25 2.5 pts. chlordane 
June 23 .0# actual DDT 

July 14 10 oz, actual DDT 
20 8 oz. actual DDT 
27 10 oz. actual DDT 
Aug. 1 10 oz. actual DDT 

2 844 wettable sulphur 

.75# 25% parathion 

6 844 wettable sulphur 

.10 oz. actual DDT 


Apr. 5 
14 
21 
29 
May 5 


Ge Ot Se be Or or & 
 sUy 
oe & & 


WH WwW © 19 © © 
vw 
se33 
2ean 


Sprayed grass between rows too 
Catfacing heavy and increasing 


Foliage looks most excellent 

Peach tree borer spray to trunks 

Under and outside 

Outside only 

Outside only 

Outside only 

For peach scab and mites which number 20 per leaf 


Mite population very low 





Table 3.—Harvest counts of insect damage 
and brown rot—Four commercial orchards. 








ORIENTAL 
Fruit 
Morn 


PLum 


Orcnarp Brown 
CurcuLio 


No. Ror 
22.22 
25.00 
23.96 
17.02 


OrcHARD 


Holden 
Burton 
Experimental Orch 





toward the center of the block. This was 
repeated on two more which were at the 
center of the acre block. After these 
counts were conisieted, the record showed 
that trees whici: carried a very light load 
were not comparable with those carrying 
a full crop of peaches. 

The following half dozen tree records 
show how uniformly cat-facing increased 
in as many locations in the orchard before 
thinning: Counts taken May 14 showed 8, 
7, 4, 13, 16, and 9, while counts taken 
June 8 showed 17, 13, 13, 34, 28, 15 and 30 
per cent cat-faced fruits. Thinning was 
finished on June 14. In the thinning opera- 
tion every cat-faced peach was removed in 
so far as this was possible. A count of the 
number of cat-faced peaches was taken on 
August 16 using the same trees from which 
the counts of May and June had been 
made. The average number of peaches 
cat-faced, per 100 each time counts were 
made, were: on May 14, 12.3, on June 8, 


15.7 (on June 14 injured peaches re- 
moved), on August 16, 19.1. 

Thus it is seen that cat-facing injury in 
the field as in caged tests continued well 
after thinning time—June 8. To control 
this type of injury a chlordane schedule 
was used (Table 2). Here again cages 
were used to determine the effectiveness 
of the spray on both kinds of insects and 
incidentally on curculio. The insects were 
caged over the foliage and fruit as soon 
after spraying as the foliage was dry. The 
results obtained indicate that the kill of 
both curculio and lygus is practically 100 
per cent when 2.5 pints of 40 per cent 
chiordane per 100 gallons is used but that 
only about half the pentatomids die. The 
study shows that a higher concentration 
of chlordane, another insecticide or a 
shorter interval between sprays is needed 
if satisfactory control against cat-facing 
is to be effected. Inasmuch as cat-facing 
injury this past season has exceeded by 
far that of any other year since our studies 
began and since this is the first year 
chlordane has been used without being 
accompanied by lead arsenate and lime 
to control curculio it may be that heavy 
sprays of the lead arsenate-lime combina- 
tions have in the past been responsible 
to some extent for the lighter attack by 
cat-facing insects. 





Summer Control of Orchard Mites in 
Eastern New York! 


R. W. Dean,* Hudson Valley Fruit Investigations Laboratory, Poughkeepsie, New York 


The problem of orchard mite control in 
the Hudson Valley fruit-producing area 
has been complicated by the increased 
status of the two-spotted spider mite, 
Tetranychus bimaculatus Harvey, as an 
orchard pest. This is due largely to the 
wide host-plant range of this species and 
its ability to breed on the orchard cover 
growth as well as on the trees, with the 
result that the latter are continually re- 
infested from the ground. The solution 
may lie either in eliminating the centers of 
reinfestation or in developing an acaricide 
with sufficient residual action to give con- 
trol over an extended period of time with 
an economically practicable number of 
applications. At present, the latter method 
appears to be more feasible than the for- 
mer, and emphasis has been placed on the 
residual activity of materials tested. Resi- 
dual action is desirable in combatting the 
Euopean red mite, Paratetranychus pilosus 
C & F, also, but it is not as essential as in 
the case of the two-spotted spider mite, 
since there is little or no reinfestation of 
the trees from the ground cover or ad- 
joining trees under eastern New York 
conditions. An acaricide which exerts a 
sufficiently strong immediate effect will 
give satisfactory control of the European 
red mite for a considerable period. 

Mertuops.—Test orchards were selected 
in which moderate to heavy infestations 
of either the European red mite or the 
two-spotted spider mite, or both, had 
already developed on susceptible apple 
varieties. Unreplicated plats, containing 
at least four trees, were laid out. Immedi- 
ately before the first spray application, 
and at intervals of approximately 10 days 
thereafter, samples of 100 leaves were 
picked from each plat, fumigated with 
ethylene dichloride by a method developed 
by Hammer (1944), brushed with a Hen- 
derson brushing machine and the num- 
bers of mites and eggs determined. Each 
sample was composed of four 25-leaf sub- 
samples, one taken from each of the four 
trees in the plat, Spur leaves of approxi- 
mately the same age, located between 2 
and 6 feet from the ground level were 
selected, a complete circuit of the tree 


being made at each sampling. The sprays 
were applied with a standard high-pres- 
sure orchard sprayer, using a single-nozzle 
gun from the ground, and covering the 
tree from both inside and out. When nec- 
essary, the acaricide was combined with 
standard insecticides and fungicides. 


Table 1.—Tests of summer acaricides against 
European red mite, Cross Orchards, 1949. 








AVERAGE 
Per Cent 
SuRVIVAL 
Juty 18- 
Sept. 6 


APPLICA- 
TION 
Dates 
MATERIAL AND AMoUNT ——— 
Usep 1n 100 Gattons! —s July 


C-8542 _ 8,18 
C-854 " 8 
C-854 ‘ 
+15% Parathion 8 oz. 
C-854 1 Ib. 
+20% TEPP*? 4 fl. oz. 
DMC 1 pt. 
15% Parathion 8 oz. 
No. 3869 8 oz. 
No. 3869 1 Ib. 
No. 39018 

No. 3901 


Initrau No. 
MITES AND 
Egas On 
100 Leaves 





4033 
3443 


2733 


io 9) 


2562 
2540 
2703 
3656 
4708 
5197 
3137 
3017 
5343 
3267 
4562 
2694 
3277 
3282 


os 
aw 


~ 
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8 
8 
8 
8 
8 
8 
8 
8. 


20% TEPP 
20% TEPP 
Check 
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Least signif. diff.: 5% 
Least signif. diff.: 1% 
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1 Lead arsenate 3 lb. to 100 gals. in all sprays July 8; lead 
arsenate 3 Ib. to 100 gals. plus ferbam 12 oz. to 100 gals. in all 
sprays July 18, 20 and 22. 

_ 2 p-Chloropheny] p-chlorobenzenesulfonate 50%, Dow Chem- 


ical Co, 
3 Tetraethyl pyrophosphate 20%, California Spray-Chemical 


© 


orp. 
C 4 Pi mcldsccnhenstesiatetiel 25%, Sherwin-Williams 


0. 
5S-Carbamylmethyl 0,0-dimethyl dithiophosphate 25%, 
American Cyanamid Co. 
6 0,0-Dimethy] S-(2-oxo-2-ureidoethyl) dithiophosphate, 25%. 
7 Ethyl p-nitrophenyl thiononbenzenephosphonate 31.5%, 
Dupont. 


Resutts.—Results are reported as the 
average percentage of the initial number 
of mites and eggs surviving during the 
test period, which was continued until the 
mite populations on both the treated and 
check trees fell to low levels. In addition, 
the population levels, expressed as per 
cent survival, in the check plat and two 


Eastern Branch Paper. . 

1 Journal Paper No. 814, New York State Agricultural Ex- 
periment Station, Geneva, New York (December 7, 1949). 

2 The writer was aided in these investigations by J. F. Schadt, 
R. B. Johnson and P. P. Burbutis, whose assistance is hereby 
acknowledged. 
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selected treatment plats are shown graphi- 
cally for each of the three experimental 
blocks. 

Cross Orcuarp.—This infestation con- 
sisted of European red mite, with only an 
occasional two-spotted spider mite ap- 
pearing in the samples. The trees were of 
the Northern Spy variety. Details of the 
materials and amounts used, application 
dates, numbers of mites and eggs in the 
initial sample and average per cent survi- 
val from July 18 to September 6 are given 
in table 1. Per cent survival curves in the 
check and two treatment plats are shown 
in figure 1. It will be noted that the mite 
population was declining in this orchard 
during the period of the test. This decrease 


* . NITIAL NUMBER 
£ 





ie: 








wall 





Fic. 1.—European red mite populations, Cross 

Orchard test, in the check plat and two plats 

sprayed twice with 20 per cent TEPP, 8 fl. oz. per 

100 gallons, at intervals of 7 and 14 days between 
applications. 


in numbers can be attributed to some 
natural cause other than predators, for 
neither were found. The phenomenon oc- 
curs commonly in European red mite in- 
festations but is much less frequent in 
two-spotted spider mite populations. It 
probably affected the results obtained, 
which indicate good control from all 
treatments. Of most significance is the 
series of tests with tetraethyl pyro- 
phosphate applied twice at varying in- 
tervals. As the interval between the two 
applications increased from 7 to 14 days, 
the control decreased. Temperature, as it 
affects the incubation period, might be 
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expected to modify this effect so that, in 
cooler parts of the season, the differences 
would be less pronounced. A dimethyl] 
dithiophosphate compound,! was the most 
effective material used. 

Marer Orcuarp.—A heavy infestation 
of two-spotted spider mite on Red Deli- 
cious apple trees existed in this orchard. A 
few European red mites were found in 
samples taken August 25 and thereafter, 
and they increased in the later samples, 





























% OF INITIAL NUMBER 























10 
JULY 


Fig. 2.—Orchard mite populations, Maier Orchard 

test, in the check plat, a plat sprayed twice with 15 

per cent parathion at 8 oz. per 100 gallons, and a 

plat sprayed twice with 25 per cent DMC emulsion 
at 1 pint per 100 gallons. 


but never to the extent of becoming the 
dominant species present. Table 2 gives 
details of the treatments used and the 
results obtained. Figure 2 shows the per 
cent survival curve for the check plat and 
two of the treatments. Here the numbers 
of mites and eggs on the check trees re- 
mained at a high level until the latter 
part of the test period, not dropping signifi- 


13901. 





Apr | 1950 


canily below the initial number until the 
last sampling on September 26. The sharp 
decline between July 27 and August 5 can 
probably be attributed to rainfall ending 
a di ought period which prevailed earlier 


Table 2.—Tests of summer acaricides against 
two-spotted spider mite, Maier Orchard, July 18- 
Sept. 26, 1949. 








AVERAGE 
Per Cent 
SuRVIVAL 
Juty 18- 
Sept. 26 


APPLica- 
TION 
Dates 
MatTerRIAL AND AMOUNT ————-—— 
Usep rv 100 GaLions! July 


DM¢ 1 pt. A 
C-854 1 Ib. 7,18 
C-854 1 Ib. 7 
+20% TEPP 4 fl. oz. 

C-854 2 Ib. 83975 
15% Parathion 8 oz. 3368 
Check 3645 


Init1au No. 
MITES AND 
Eaas on 
100 Leaves 





13,264 
8915 
7365 
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1 Lead arsenate 2 lb./100 used in all sprays July 7. 


in the summer. During the dry spell the 
ground cover became unfavorable for mite 
development and there followed a strong 
movement into the trees. This was 
checked, for a short time, by the freshen- 
ing of the vegetation following rains. All 
treatments, except C-854 plus tetraethyl 
pyrophosphate, showed a high degree of 


Table 3.—Tests of summer acaricides against 
two-spotted spider mite, Maier Orchard, Sept. 
6-26, 1949. 








APPLICA- 
TION 
Date 
Usep in 100 GALLONS ———— 
MATERIAL | AND AmouNT August 
No. $8691 2 Ib. 
No. 3901! 2 Ib. 
No. 398-12? 1 qt. 
No. 398-12 
Deildrin 2 Ib. 
Aldrin 2 Ib. 
Check 
Least signif. diff.: 5% 
Least signif. diff.: 1% 


InittAL No. AVERAGE 
Mires ann Per Cent 

Eaas on SURVIVAL 
100 Leaves Sepr. 6-26 





3214 
1369 
2223 
1909 
3343 
3513 
6490 








1S-Mercaptoacetylurea 0,0-dimethy] dithiophosphate 20% 
emulsion, American Cyanamid Co 

2S-( ‘arbamylmethy! 0,0-dime thyl dithiophosphate 20% 
sion, American Cyanmid Co. 


% emul- 


control on August 5, but the lowest per 
cent survival in most treated plats ap- 
peared July 18, 11 days after the first 
application. At this time, there was less 
than 1 per cent survival in all treatments 
except the parathion plat. For the entire 
period, di-p-chlorophenylmethlycarbinol 
emulsion gave outstanding control. Since 
this was somewhat at variance with other 
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experience with this product, it is thought 
that the high initial populations in this 
plat may have affected the results, inas- 
much as the greater number of mites feed- 
ing on the foliage would the sooner render 
it unsuitable for further mite develop- 
ment. Over a short period of time, the 
dimethyl dithiophosphate materials,’ as 
25 per cent wettable powders and as 20 














Fie. 3.—Orchard mite populations, Allen Orchard 

test, in the check plat, a plat sprayed twice with 

C-854 at 1 Ib. plus 20 per cent TEPP at 4-8 fl. oz. 

per 100 gallons, and a plat sprayed four times with 
20 per cent TEPP 4-8 fl. oz. per 100 gallons. 


per cent emulsions? were also effective 
(Table 3). 

ALLEN Orcuarp.—Conditions in this 
Red Delicious apple planting were typical 
of the general situation throughout the 
area. At the beginning of the test period, 
the infestation was almost entirely limited 
to European red mite although two- 
spotted spider mite was present on the 
orchard cover. As the season progressed, 
the two-spotted spider mite became domi- 
nant and finally replaced the European 


‘DMC, 
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Table 4.—Tests of summer acaricides against a mixed orchard mite population, Allen Orch ard, 


June 13 to Sept. 28, 1949. 





— 





APPLICATION DatTEs 


August 


June 
MATERIAL AND Amount Usep ——-——— 
IN 100 GaLions! 13 23 2 


INITIAL 
MITES 
AND Eacs 
On 100, 
LEAVES 


AVERAGE, Per Crenr 
SURVIVAL 
JUNE 23 TO 

Sept. 28 


Ava. 2 


9 16 





X 


C-584 1 Ib. 
C-854 2 Ib. 
C-854 1 Ib. 
+20% TEPP 8 fl. oz. 
+20% TEPP 4 fl. oz. 
20% TEPP 8 fl. oz. 
4 fl. oz. 
4 oz. 
8 oz. 
8 oz. 
1 Ib. 
1 lb. 
8 oz. 
1 lb. 


Aw 


nm 


EPN! 
EPN! 
15% Parathion 


Ann 


15% Parathion 
15% Parathion F* 


No. 3869 2 |b. 
No. 3901 2 lb. 
Exp. Material No. 2° 28 fl. oz. 
Exp. Material 9234 1 pt. 
923 1 qt. 

1 pt. 

1 pt. 

1 lb. 


Aw 


DMC 
DMC 
88-R5 
Check 
Least dealt. diff: 5% 
Least signif. diff.: 1% 


ANAK AANA 


xX 3148 10.8 10.: 
4219 9.1 8. 


2610 47. 29.7 
3255 19. 

2611 42. 
2262 
4055 
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2683 
3808 
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1607 
1697 
3357 
1639 
2484 
1906 
1476 
3569 
2546 
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cial diluent, American Cyanmid Co. 


1 Parathion 15%, s 
one glycol 80% 


* Butoxypolypropyle 


pols %, Carbide & Carbon Chem. Corp. 
3 2,4-Dichloropheny] benzene sulfonate 50%, General Chem. Co. 


4 B-Chloroethyl-8 (tert. butyl phenoxy)-a methyl ethyl] sulfite, Naugatuck Chem. Div. 


5 All plats sprayed with 50% 


red mite almost entirely. The change in 
dominance occurred earlier in plats lo- 
cated on drier soi] than in others located 
on soil with a high water table. In the 
latter, the cover growth remained green 
throughout the summer and there was less 
tendency for the two-spotted spider mites 
to move into the trees. 

Table 5.—Tests with summer acaricides 


against two-spotted spider mite, Allen Orchard, 
Aug. 2-Sept. 28, 1949. 








AVERAGE 

INITIAL Per Cent 
No. Mires SuRrvivan 
ANDEaGson_ Aua. 9- 
100 Leaves Sept. 28 


APPLICA- 
TION 
Dates 
MATERIAL AND AMOUNT —: 
Usep In 100 Gatitons! August 





2593 
3680 
1326 


No. 398-1 1 pt. 2,9 
No. 398-1 1 qt. 2 

No. 398-12 1 pt. 2,9 
No. 398-12 1 qt. 2 2642 
88-R 2 |b. 2 3400 
Check . 1352 
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1 All plats sprayed with 50% dichlorodipheny! dichloroethane 


2 lb./100 on Aug. 2 


% dichlorodipheny] dichloroethane 2 Ib./100 on Aug. 2. 


As shown in table 4, acaricidal treat- 
ments were started June 13, and a second 
application was made to some plats on 
June 23. Late in July, it was evident that 
further applications would be needed and 
these were made, in various combinations, 
on August 2, 9, and 16. Certain of the 
treatments that were giving the poorest 
control were discontinued on August 2 
and others substituted for them, as shown 
in table 5. The check per cent survival 
curve (Fig. 3) shows that a peak was 
reached on July 13, when both species of 
mites were present in most plats. This was 
followed by a decline during early August 
as the number of European red mites de- 
creased, to be succeeded by a secondary 
peak on August 29 as the two-spotted 
spider mite increased. * 

The highest degree of vented was seen 
in all treated plats 22 days after the first 
treatment, on July 5. At that time, most 
plats showed less than 1 per cent survival, 





while the highest survival, in the trees 
sprayed once with DMC, was only 5.3 
per cent. Several treatments gave good 
control throughout the test period. The 
ary! alkyl sulfite,t at 1 lb. per 100 gallons 
in four applications, a similar number of 
sprays of DMC at 1 pint per 100 gallons, 
four applications of p-chlorophenyl p- 
chlorobenzenesulfonate? at 1 lb. per 100 
gallons, or two applications at 2 lb. per 
100 gallons, all gave a high degree of 
control, although none kept the trees free 
of mites for the entire test period. Of 
the organic phosphates tested, 3901, ap- 
plied twice at 2 lb. per 100 gallons gave 
the best control. Tetraethyl pyrophos- 
»hate, at 8 fl. oz. per 100 gallons in two 
sprays, followed by two more at 4 fl. oz. 
per 100 gallons, was also satisfactory, al- 
though it is believed that the location of 
this plat on moist soil, which maintained 
a green cover growth, probably affected 
control by reducing the migration of two- 
spotted spider mites into these trees. 
Only one material, butoxypolypropyl- 
ene glycol,! caused injury to the trees in 
these tests. The injury took the form of a 
leaf-burn which became so pronounced 
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after the second application that further 
treatments with the material were not at- 
tempted. 

SumMary.—Tests of a number of acari- 
cides against a declining infestation of 
European red mite resulted in good con- 
trol with all. When paired applications of 
tetraethyl pyrophosphate were made at 
intervals of from 7 to 14 days, control de- 
creased as the interval between sprays in- 
creased. In one test of di-p-chlorophenyl- 
methylearbinol against the two-spotted 
spider mite, outstanding control resulted 
from two applications, 10 days apart, of a 
25 per cent emulsion at the rate of 1 pint 
per 100 gallons. Against a mixed popula- 
tion of European red and two-spotted 
spider mites, di-p-chlorophenylmethyl- 
carbinol, p-chloropheny] p-chlorobenzene- 
sulfonate, an aryl alky] sulfite, a dimethyl 
dithiophosphate compound and _tetra- 
ethyl pyrophosphate, in from two to four 
applications, gave satisfactory control for 
a period of 3 months, although low mite 
populations persisted in the trees. 


1 88-R. 
2 C-854. 
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EXTENSION ENTOMOLOGISTS 


Dr. Harold F. Madsen has been appointed as ex- 
tension entomologist in California. He is the first 
person to serve in this capacity officially. Dr. Mad- 
sen was born in San Jose, Calif., and was brought up 
on a farm. He is a graduate of the San Jose High 
School and San Jose State College. After 2 years of 
service in the Navy, during the war, he returned to 
the University of California in Berkeley for his 
Ph.D. in entomology. In the past 2 years he has 
served as curator cf insects for San Jose State Col- 
lege, as laboratory assistant at the Gill Tract In- 
sectary of the University of California, and as labo- 
ratory technician in the division of entomology and 
parasitology. 


On July 1, 1949, Dr. Ordway Starnes was ap- 
pointed extension entomologist in New Jersey. Dr. 
Starnes’ undergraduate college work was at Clemson 
Agricultural College, from which he graduated in 
1942, In 1949 he received his Ph.D. from Rutgers 
University. 


On July 1, 1949, Dr. C. Franklin Bishop was offi- 
cially designated as extension plant pathologist and 
entomologist in West Virginia. He has been carrying 
on insect-control projects for some time, along with 
his official work as extension plant pathologist. Dr. 
Bishop was born at Doylestown, Pa., in 1918. He 
did his undergraduate work at Goshen College, 
Goshen, Ind., and in 1942, received his M.S. degree 
from West Virginia University. May 30, 1949, he re- 
ceived his Ph.D. degree from the same institution. 

On June 30, 1949, C. E. Titensor resigned as ex- 
tension entomologist in Wyoming to enter the com- 
mercial field. 


On July 26, 1949, Mr. Roland W. Portman was 
appointed to devote full time to extension entomol- 
ogy in Idaho, relieving Dr. Manis of part of his load. 
Mr. Portman graduated from Colorado Agricultural 
and Mechanical College and has his M.S. from 
Kansas State College. He worked for a number of 
years for the University of Missouri. 









During the past 15 years, Maine apple 
growers generally have changed from the 
use of lime-sulphur spray to a program of 
wettable sulphur spray and sulphur dust. 
To obtain satisfactory control of apple 
scab with the milder sulphurs, it has been 
necessary to increase the number of ap- 
plications and to make the applications 
with greater thoroughness than was neces- 
sary when lime-sulphur was used. 

Parallel with the increased use of the 
mild sulphurs, there have been increas- 
ingly frequent and severe infestations of 
European red mite and of oyster-shell 
scale in Maine apple orchards. Until about 
1937, there seldom was severe injury from 
the European red mite, and where injury 
occurred, the application of a delayed 
dormant oil spray usually cleaned up in- 
festation for a period of 4 or 5 years or 
longer. Now there are few orchards in 
central and southern Maine that escape 
red mite injury, and in many orchards, 
it has become necessary to apply treat- 
ments for red-mite control every summer. 
The thorough application of a delayed 
dormant oil spray, though generally ef- 
fective in reducing the mite population, 
does not always prevent severe red mite 
injury for even one season. 

One explanation advanced to account 
for the present destructiveness of Euro- 
pean red mite and oyster-shell scale in 
Maine, assumes that by destroying many 
of the natural enemies, the frequent ap- 
plication of sulphur has promoted the 
development of destructive insects. This 
hypothesis apparently is supported by the 
observations of a number of research 
workers (Garman & Townsend 1938, 
Flanders 1943, Pickett, et al. 1946, Pickett 
1949). The authors of this paper frequent- 
ly have observed in experimental orchards 
that unsprayed check trees usually are 
not heavily infested by mites, while ad- 
jacent, sprayed trees may be severely in- 
jured. Neglected orchards seldom suffer 
material injury from oyster-shell scale, 
but well-sprayed orchards frequently are 
injured severely. 

Because of this correlation between the 
application of sulphur for the control of 
apple scab, and the build-up of European 
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red mite, it is evident that the effective 
control of red mite and of apple scab are 
closely interrelated problems, requiring 
the cooperation of entomologists and 
plant pathologists. 

During recent years research workers 
have given much attention to the develop- 
ment of more effective acaricides for the 
control of European red mite. Their ef- 
forts have resulted in the development of 
superior oils, for delayed dormant appli- 
cation, and the dinitro compounds, tetra- 
ethyl pyrophosphate, and parathion for 
summer treatment. The acaricides, now 
in commercial production, with a number 
of newer materials, still in preliminary 
stages of development, promise to a con- 
siderable extent to meet the need for 
effective chemical treatments for combat- 
ing European red mite. 

The experience of Maine apple growers 
demonstrates that along with the search 
for new materials, there is need for greater 
emphasis on the program of application 
of summer treatments, especially with the 
view of avoiding special applications for 
red mite control, and with the ultimate 
objective of simplifying and reducing the 
spray and dust program. 

In Maine apple orchards, the critical 
period for apple scab control generally 
occurs from the time growth starts in the 
spring, until the petals fall. If scab has 
been kept completely under control dur- 
ing this early period, infection can be 
kept at a low level during the rest of the 
season by the use of a comparatively mild 
fungicide. 

For the control of European red mite, 
it seems important to follow a spray pro- 
gram that will prevent the build up of 
infestation, rather than to make applica- 
tions to suppress the mites after the in- 
festation appears to exceed the minimum 
tolerance. By applying even a compara- 
tively mild acaricide in each application 
following petal fall, the build up of the 
mite population can be prevented. 

During the past few years, the authors 
have sought a fungicide for the control 
of apple scab, that will either not destroy 


1 Plant Pathologist, Maine Agricultural Experiment Station 
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the natural enemies of the red mite, and 
thus effect control, or will combine suffi- 
cieiit acaricidal properties with the fungi- 
cidal effects to prevent the build up of the 
red mite population. 

In the course of the investigation, two 
promising materials have been found. A 
conimercial mixture of glyoxalidines,! ap- 
plied as a liquid spray in all applications 
following petal fall, controlled both apple 
scab and European red mite. A detailed 
report on this material will be issued in 
another publication. 

Ilere it may be noted that during a 3- 
year cooperative test in which large blocks 
of McIntosh apples were sprayed with 
glyoxalidines in a commercial orchard, in 
every application after petal fall, excellent 
control of scab was obtained, and the 
population of European red mite was held 
down to a non-injurious level. During the 
same period in adjoining blocks, sprayed 
with wettable sulphur, at least two ap- 
plications of an acaricide were necessary 
each summer, to keep red mite under 
reasonable control. 

Dinitro capryl phenyl crotonate,? ap- 
plied as a dust containing 5 per cent of the 
active ingredient, in all applications fol- 
lowing petal fall, also controlled both scab 
and red mite. The experiments with this 
material are discussed here. 

EXPERIMENTAL Desian.—The experi- 
mental orchard used in 1948 was located 
at Monmouth, Maine. It consisted of 124 
trees, about 30 years old, mostly Mc- 
Intosh, with eight Red Delicious trees 
planted irregularly as pollinators. The 
orchard was on nearly level land, sloping 
gently to the southeast. It consisted of 
16 rows extending northeast and south- 
west, with 10 trees in a row. Trees were 
missing irregularly throughout. 

Five check trees were left untreated 
in the northwest corner and four in the 
southeast corner. 

The dust was applied by means of a 
duster? drawn by a tractor. The dust ap- 
plications were made under favorable 
atmospheric conditions and usually the 
foliage was wet with dew. A few times. 
when the foliage was dry, water was used 
to help stick the dust. 

Except for the check trees, the entire 
orchard was dusted seven times with 
bentonite sulphur‘ from the {ime growth 
started, until mid-bloom, inclusive. In one 
application (early pink), 15 per cent lead 
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arsenate was combined with the sulphur. 
On the average, 1.61 pounds of dust was 
applied per tree, per application. 

Beginning with the petal-fall applica- 
tion, the orchard was divided into three 
duplicated sections and through the rest 
of the season, dust was applied 8 times as 
follows: 

Rows 1, 2 and 11, 12° were dusted with 
5 per cent dinitro capryl phenyl croton- 
ate. The average application was 1.95 
pounds per tree, per application. 

Rows 3, 4 and 7, 8, 9, 10 were dusted 
with 10 per cent ferric dimethyl dithio- 
carbamate,® with an average of 2.11 
pounds of dust per tree, per application. 

Rows 5, 6 and 13, 14, 15, 16 dusted with 
bentonite sulphur, received an average 
of 2.07 pounds per tree, per application. 

In the first three “‘cover” applications 5 
per cent DDT was combined with each 
of the dusts. Lead arsenate was combined 
with the dusts in the fifth, sixth, and 
seventh “covers.” 

On August 11 and again on August 31, 
the trees that had been dusted with car- 
bamate and those that had been dusted 
with sulphur, were dusted with 1.5 per 
cent dicyclohexylamine dinitro-o-cyclo- 
hexylphenate’ in an effort to relieve the 
trees of the destructive infestation of red 
mites. 

Resutts.—Counts® of the mites and 
mite eggs were made at frequent intervals 
from June 14 until September 8. At each 
observation, the numbers of mites were 
counted on 5 leaves picked at random 
from each of 20 trees from each treatment. 
The results of the counts are shown in 
tables 1 and 2 and in figure 1. 

The data show that there was little 
or no change in the mite population 
through the month of June, although the 
numbers of eggs began building up during 
June on the trees dusted with carbamate 
and those dusted with sulphur. During 
July there was a rapid increase in the 
mite populations on both the carbamate- 
and the sulphur-dusted trees. On the car- 
bamate-dusted trees, after reaching a 
peak of 28 mites per leaf late in July, the 

1 Crag Eruit Fungicide (341-C), Carbide and Carbon Chemi- 
cal Corporation. 

2 Arathane (CR-1639) Rohm & Haas Co. 

3 Niagara Cyclone liqui-duster 1948 model. 

4 Kolodust, Niagara Chemical Division, Food Machinery and 
Chemical Corporation. 

5 Row numbers begin at the northwest end. 

6 Fermate. E. 1. du Pont de Nemours & Co., Inc. 

7 D-4 Dust. Dow Chemical Company. 


8 The writers are indebted to Steve Northsen for making the 
counts. 
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Table 1.—Average numbers per leaf of Euro- 
an red mites and eggs on older leaves of 
cIntosh apples, Monmouth, Maine, 1948. 


Effects of three dust treatments 
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mite population on the older leaves began 
a sharp decline, probably because the 
leaves had become so severely injured 
that they could no longer support such 
an excessive population of mites. The 
decline apparently was hastened to some 
extent by the application of dinitro (D-4) 
dust. The mite population on the croton- 
ate-dusted trees exhibited a gradual in- 
crease throughout the period of observa- 
tion. It seemed evident that the popula- 
tion on the crotonate trees was materially 
increased by the drift of mites from ad- 
joining severely infested trees, which 
would not have occurred, had larger 
blocks been dusted. 

In comparison with the populations on 
the older leaves, the infestation on the 
younger leaves was later in developing, 
did not reach such high peaks, and never 
showed quite such strong contrasts be- 
tween treatments. 

After the middle of July red mite in- 
jury to the foliage became increasingly 
severe on the carbamate- and the sulphur- 
dusted trees. In contrast, the foliage on 
the crotonate-dusted trees continued to 
be green and did not show evidence of 
important mite injury until late in Au- 
gust. 


Table 2.—Average numbers per leaf of Euro- 
pean red mites and eggs on younger leaves 
of McIntosh apples, Monmouth, Maine, 1948. 


Effects of three dust treatments 








CROTONATE SULPHUR 
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Mites Eggs 
16.22 
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Fic. 1.—Populations of European red mite on Mc- 
Intosh apple trees (older leaves) dusted through the 
post-bloom period with 10 per cent ferric dimethyl] 
dithiocarbamate (carbamate), with bentonite sul- 
phur (sulphur), and with 5 per cent dinitro capry] 
pheny] crotonate (crotonate), respectively. The V's 
indicate the dates of the dust applications made 
during the period shown. On August 11 and 31, 
dinitro (D-4 Dust) was applied to the carbamate- 
dusted and the sulphur-dusted trees only, to protect 
them from excessive red-mite injury; nothing was 
applied to the crotonate-dusted trees. 


Although the sickly color of the mite- 
infested leaves served as an approximate 
index of the injury, as a more exact 
quantitative measure, discs were cut from 
representative samples of leaves, and the 
chlorophyll content was determined. The 
samples were taken on August 11. The 
data presented in table 3 show that, com- 
pared with foliage dusted with crotonate, 
there was a distinctly greater loss of 
chlorophyll from the foliage dusted with 
either carbamate or suphur. 

As shown in table 4, there apparently 

ras a direct correlation between the 
weight (and size) of the harvested apples 
and the amount of chlorophyll in the 
leaves. It is especially interesting to 
9 The authors are indebted to Bernie E. Plummer, Jr., Re- 


search Chemist, Maine Agricultural Experiment Station, for 
making the chlorophyll determinations. 


Table 3.—Chlorophyll content of apple leaves 
as a measure of mite injury. 








CHLOROPHYLL 
Mg. per Loss 
100 Sq. (Band C 
Cm. of Compared (Per 
Leaves to A) Cent) 


Loss 


Dust APPLIED 
to TREES 


4.36 - - 
2.82 1.54 35.32 
3.34 1.02 23.39 





A. Crotonate 
B. Carbamate 
C. Sulphur 
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notice that the loss in weight of apples as 
shown in table 4 is almost exactly propor- 
tional to the loss of chlorophyll from the 
leaves as shown in table 3. The apples 
harvested from the trees severely injured 
by mites were noticeably inferior in color, 
compared with apples harvested from 
trees protected from severe mite injury 
by applications of crotonate dust. 
Observations made during the dusting 
period showed that leaf scab was held in 
very satisfactory control by all of the 
dust treatments. Examinations were made 
of 1000 apples picked at random from 


Table 4.—Weight of apples at picking time, in 
relation to mite injury. 








WeiGut or 1000 AppLEs 


Loss 
(B and C 
Compared 
(Pounds) to A) 


Loss 
(Per 
Cent) 


Dust APPLIED 
to TREES 


A. Crotonate 185.4 = es 
2 6.58 
5 4.05 


B. Carbamate 172.3 Is 
C. Sulphur 177.0 





each treatment. Of the apples from the 
crotonate-dusted trees 0.5 per cent were 
infected with scab; from the carbamate- 
dusted trees 0.2 per cent were infected; 
and from the sulphur-dusted trees 0.1 per 
cent were infected. Of the apples from 
untreated check trees 53.4 per cent were 
infected. 

Careful observations were made at fre- 
quent intervals for injury to foliage and 
fruit. No injury caused directly by the 
dust application was noticed. Some sun- 
scald of the apples developed late in 
August. The sunscald apparently was ag- 
gravated where excessive deposits of sul- 
phur occurred and especially where di- 
nitro was applied. 

COOPERATIVE TrEst OF 1949.—The con- 
trol of European red mite and of apple 
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scab obtained by applications of dinitro 
capryl phenyl crotonate in 1948 was so 
satisfactory, it seemed desirable to test 
the material in a larger way in a com- 
mercial orchard in 1949. Arrangements 
were made with an orchardist in Sidney, 
Maine. A block of 180 trees was selected, 
150 of which were 10 years old, and 30 
were 15 years old. The block included 
Cortland, Duchess, Early McIntosh, Mc- 
Intosh, and Rhode Island Greening. 

All applications were made by the owner 
of the orchard using a Niagara Cyclone 
duster, drawn with a tractor. Four ap- 
plications of sulphur dust were made be- 
fore bloom, and 8 applications of 5 per 
cent dinitro capryl phenyl crotonate dust 
were made after petal fall. 

Observations in the dusted block 
showed that the control of scab was 
satisfactory and European red mite was 
prevented from causing any noticeable 
injury to the trees. No special treatment 
was applied for mite control. 

On the rest of the orchard, treated with 
sulphur dust throughout the summer, 
mites became abundant and it was neces- 
sary to make one application of dinitro 
to protect the sulphur-dusted trees from 
severe injury. 

Conciusion.—The place that any in- 
secticidal-fungicidal material can fill de- 
pends upon its price and some other fac- 
tors, as well as upon its insecticidal-fungi- 
cidal effectiveness. The place of dinitro 
capryl phenyl crotonate (Arathane) in 
orchard practice, of course, is not neces- 
sarily assured by the data presented here. 
It does appear promising, however. 

The information developed by this 
study appears to confirm the merit of a 
program of frequent post-bloom applica- 
tions of an insecticide-fungicide combi- 
nation designed to prevent the develop- 
ment of injurious populations of European 
red mite and also to give effective control 
of apple scab. 
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A Comparison of Recent Insecticides with Calcium 
Arsenate for Control of Potato Insects 


A. V. Mircnenger, The University of Manitoba, Winnipeg 


Certain insecticides were compared by 
Mitchener (1949) for the control of the 
Colorado potato beetle in 1948. Other 
insects injure potatoes in Manitoba, but 
they were not abundant during that sea- 
son. The comparison was continued in 
1949 with additional insecticides on an 
experimental area doubled in size. DDT 
50 per cent wettable powder'; aldrin® 25 
per cent wettable powder’; dieldrin‘ 25 
per cent wettable powder*; toxaphene 40 
per cent wettable powder®; chlordane 50 
per cent wettable powder*®; and calcium 
arsenate’ were each used at two concen- 
trations in the form of sprays with the 
exception of the calcium arsenate which 
was applied at one concentration only. In 
1949 Colorado potato beetle, Leptinotarsa 
decemlineata (Say), potato leafhopper, 
Empoasca fabae (Harr.), and potato flea 
beetle, Epitrix cucumeris (Harr.), were all 
present on potatoes in injurious numbers 
during the growing season. Practically 
no aphids were present at any time on 
potatoes. 

Meruop.—Forty-eight plots including 
checks, each consisting of five rows 12.5 
feet long and spaced 3 feet apart formed 
the experimental area at the University 
Farm. Each plot was separated from its 
neighbors both at its sides and ends by 
cultivated strips 6 feet wde. All plots 
were planted with Canus potatoes with 
hills spaced 15 inches apart in the rows. 
The experimental area was cultivated and 
weeded in the regular way throughout the 
summer. Treatments were replicated four 
times to randomized plots for each of the 
eleven different treatments while the re- 
maining four plots were left as checks. 

The sprays were applied with a 3 gallon 
compressed air sprayer with a pressure 
of from 20 to 40 pounds. Five quarts of 
each spray were applied to each group of 
four replicates for the first application of 
the spray. This was at the rate of approxi- 
mately 72.5 U.S. gallons per acre. Appli- 
-ations of the respective sprays were made 
to each plot twice during the season, 
namely on June 30 and on July 27. On 
July 27 the gallons applied per acre were 


doubled on account of the greater amount 
of foliage. 


Table 1.—Effects of insecticides upon Colo- 
rado potato beetle larvae.! 











Pure Larva. Counts ON MippLe 
CuemicaL 12.5 Foor Row or Eacu or 
In 50 4 Repuicate Pots 
INSECTICIDE GaLLons —-—-— a 
Usep WATER A B Cc D = Totals 
Check none 81 185 161 223 648 
Calcium arsenate 24 oz. 10 7 15 2 34 
Toxaphene 8 oz. 1 0 0 0 I 
Toxaphene 4 07. 13 1 0 2 16 
Chlordane 8 oz. 1 18 0 2 21 
Chlordane 4 oz. ll 6 22 24 63 
DDT 8 oz. 0 0 1 0 l 
DDT 4 oz. 3 0 0 0 3 
Aldrin 2 oz. 0 0 0 0 0 
Aldrin 1 oz. 11 4 0 2 17 
Dieldrin 2 oz. 0 0 0 0 0 
Dieldrin 1 oz. + 1 0 0 5 





1 Sprays were applied on June 30, 1949 and larval counts were 
made on July 2, 1949. 


Table 2.—Effects of insecticides upon Colo- 
rado potato beetle adults. Note: All plots except 
the checks were sprayed on July 27 at the rate 
of 145 U. S. gallons per acre. 





Torat Aputt CoLorapo Porato 











Pure Berries 
CueEMICAL —--—-——_——. -—-__ —_- 
In 50 Before After Spraying 
InsEcticipbE GaLLons Spray- ——————————- 
Usep WATER ing! July 30! Aug. 5? Aug. 18? 
Check none 348 383 5 S 
Calcium 
arsenate 24 oz. 23 17 20 6 
Toxaphene 8 oz. 28 3 2 0 
Toxaphene 4 oz. 3 3 12 2 
Chlordane 8 oz. 38 12 14 2 
Chlordane 4 02. 17 10 14 6 
DDT 8 oz. ll 1 0 4 
DDT 4 02. 3 0 2 10 
Aldrin 2 oz. 7 3 6 6 
Aldrin 1 oz. 5 4 12 + 
Dieldrin 2 oz. 27 0 0 8 
Dieldrin 1 oz. 71 1 10 2 





1 Total adult Colorado potato beetles on 100 feet of row on 4 
replicate plots. 

2 Total adult Colorado potato beetles on 50 feet of row on 4 
replicate plots. 

3 Foliage too sparse to make representative counts. 


Discussion.—When the first applica- 
tion of the sprays was made on June 30, 
between 11:00 a.m. and 3:00 p.m. when 
it was bright and: warm, adult Colorado 
potato beetles, their eggs and their larvae, 
which for the most part were approx!- 
mately 4 or 5 days old, were present. Table 

1 Green Cross Insecticides. 

2 Formerly compound 118. 
3 Julius Hyman and Co. 
4 Formerly compound 497. 


5 Hercules Powder Co. 
6 Chipman Chemicals Ltd. 


176 








A pru 


1 she 
cides 
when 
cated 
at th 
to 50 
conti 
and - 
8 oul 
contr 
flea 
potal 
potal 
pota' 
Appé 
cides 
larva 
unde 
serve 
By 
appe 
sides 
were 
plant 
6. Ac 
leave 
plots 
rado 
the 4 
the « 
had 
the i 
desti 
pres 
pota 
ond 
ing 
chee 
soil 
Colo 
any 
new 
beet 
T: 
cide: 
beet 
vari 
diffe 
June 
per 
1. A 
sam 
at 
as 1 
thar 
fly 
poss 
fron 











April 1950 


1 shows the effects of the various insecti- 
cides on Colorado potato beetle larvae 
when applied at the concentrations indi- 
cated. Aldrin and dieldrin each when used 
at the rate of 2 ounces of pure chemical 
to 50 U.S. gallons of water gave complete 
control on each of the four plots. DDT 
and toxaphene when used at the rate of 
8 ounces to 50 U.S. gallons of water gave 
control practically as satisfactory. Potato 
flea beetles were very scarce upon the 
potato leaves at this time, although the 
potato leaves showed feeding marks, and 
potato leafhoppers were few in number. 
Apparently any one of these four insecti- 
cides will control Colorado potato beetle 
larvae. Many dead larvae could be seen 
under the plants and dead adults were ob- 
served on the ground between the rows. 
By July 6 adult leafhoppers began to 
appear in greater numbers on the under- 
sides of the potato leaves but no nymphs 
were to be seen at this date. The potato 
plants showed considerable bloom by July 
6. Adult flea beetles also appeared on the 
leaves at this date. On July 7 when the 
plots were examined not one adult Colo- 
rado potato beetle was to be seen on any of 
the 48 plots. Apparently the movement of 
the adults from plant to plant, where they 
had come in contact with one or more of 
the insecticides, had been responsible for 
destroying practically all that had been 
present on the plots previously. The first 
potato leafhopper nymphs were observed 
on July 15 at whichdate most of the surviv- 
ing Colorado potato beetle larvae on 
checks and other plots had entered the 
soil to pupate. No newly emerged adult 
Colorado potato beetles were present on 
any of the plots. On July 18 numerous 
newly emerged adult Colorado potato 
beetles were present on check plots. 
Table 2 shows the effects of the insecti- 
cides under test on adult Colorado potato 
beetles. The numbers of adult beetles 
varied greatly on 100 feet of row in the 
different plots which had been sprayed on 
June 30 at the rate of 72.5 U.S. gallons 
per acre with the chemicals named in table 
1. All plots were again sprayed with the 
same chemicals on July 27 but this time 
at the rate of 145 U.S. gallons per acre, 
as the foliage was now much _ heavier 
than on June 30. As adult beetles no doubt 
fly around from plant to plant, it is not 
possible to get very definite information 
from the data as to the effects of the 
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various insecticides. The data would sug- 

gest, however, that dieldrin at one or 2 
ounces to 50 U.S. gallons of water, and 
DDT at 4 or 8 ounces to 50 U.S. gallons 
of water were the most effective in keeping 
potato plants free of adult Colorado 
potato beetles for a few days at least after 
they had been sprayed. It is to be ob- 
served that numerous adult beetles were 
present on the check plots. This indicates 
that when food is available the movement 
of adults at this time may be limited. 


Table 3.—Effect of insecticides upon potato 
leafhopper nymphs and adults. Note: All plots 
except the checks were sprayed on July 27 at 
the rate of 145 U. S. gallons per acre. 





Pure 











CHEMICAL 
IN 50 AFTER SPRAYING 
Insecticipk Gattons Berore — + 
Usep Water Sprayina! July 30? Aug. 5? Aug. 183 
Check none 43 46 4 4 
Calcium 
arsenate 24 oz. 38 49 53 15 
Toxaphene 8 oz. 34 8 13 9 
Toxaphene 4 02. 31 22 28 17 
Chlordane 8 oz. 42 25 48 27 
Chlordane 4 02. 69 38 53 23 
DDT 8 oz. 6 0 13 5 
bDbT 4 OZ. 15 1 7 9 
Aldrin 2 oz. 46 39 70 30 
Aldrin 1 oz. 48 41 58 30 
Dieldrin 2 oz. 55 24 65 24 
Dieldrin 1 oz. 38 48 56 23 





1 Counts were made on July 26 and July 27 on 80 leaflets before 
the plants were sprayed. 

2 Counts were made on 80 leaflets. 

3 Counts were made on 40 leaflets. 

4 Foliage too sparse to make representative counts. 


The potato leafhopper does more dam- 
age to the potato crop than most growers 
in Manitoba realize. Table 3 shows the 
effects of the various insecticides upon the 
nymphs and adults when applied as a 
spray. No doubt the adult potato leaf- 
hoppers move from plant to plant but it is 
evident that of all the insecticides used, 
only DDT destroyed potato leafhoppers, 
with the possible exception of toxaphene 
used at the rate of 8 ounces to 50 U.S. 
gallons of water. A possible explanation 
of the low count of potato leafhoppers on 
the plots which were subsequently sprayed 
with DDT a second time on July 27 is 
that the first application which was made 
on June 30 had partly at least prevented 
even an original infestation. In making 
counts of potato leafhopper nymphs and 
adults an examination was made of the 
undersides of the five terminal leaflets of 
leaves selected at random from each 
replicated plot. The number of leaflets 
examined is indicated in table 3. 





178 JOURNAL OF Economic ENTOMOLOGY 


On July 27 we found 64 adult potato 
flea beetles on 960 potato leaflets equally 
divided among the 48 plots. Here again 
the adult insects moved around from plant 
to plant and no significant differences 
were apparent when counts were made on 
July 30 of adult potato flea beetles on the 
same number of leaflets in each group 
of four plots. A heavier infestation might 
have indicated some more conclusive re- 
sults. 

From time to time throughout the sea- 
son observations were made on the condi- 


Table 4.—Yields of potatoes from plots sprayed 
with aldrin, calcium arsenate, chlordane, DDT, 
dieldrin and toxaphene. 








YIELDs OF 
Toran Market- 

Pure YIELDSOF ABLE 
Cuemicat Potatoes PorTators 
IN 50 U.S. PER ACRE PER ACRE 

INSECTICIDE GALLONS IN IN 

Usep Water Busuets BusuHets! 

Check none 170.0 
Calcium arsenate 24 oz. 271 
Chlordane 8 oz. 289. 
Chlordane 4 07. 299. 
DDT 8 oz. 445. 
DDT 4 oz. $75. 
Aldrin 2 oz. 300. 
Aldrin 1 oz. 262. 
Dieldrin 2 oz. 306. 
Dieldrin 1 oz. 314.1 
Toxaphene 8 oz. 328.7 
Toxaphene 4 oz. 299.6 
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1 Potatoes over 1.75 inches in diameter were considered 
marketable. 


tion of the potato foliage. After the potato 
leafhopper made its appearance the foliage 
on the plots sprayed with DDT became 
progressively the healthiest or greenest in 
appearance. All plots that had been 
sprayed with DDT could be distinguished 
from the others by the greener foliage 
at a distance from the field. 

Table 4 shows the yields of marketable 
potatoes per acre that were obtained 
when the various insecticides were used at 
their respective concentrations in 50 U.S. 
gallons of water. DDT used at the rate of 
8 ounces gave the best yields followed by 
DDT at the rate of 4 ounces. It has 
been noted that no other insecticide used 
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gave satisfactory control of potato leaf- 
hopper and this apparently is the main 
reason for the very satisfactory results 
obtained with DDT. The next best re- 
turns were obtained with 8 ounces of 
toxaphene. Fourth highest yields were ob- 
tained with dieldrin used at the rate of 
one ounce. No explanation is apparent 
for one ounce giving greater yields than 
2 ounces. This was closely followed by 
aldrin used at the rate of 2 ounces. Yields 
from chlordane used at the rate of 8 
ounces and 4 ounces respectively, dieldrin 
at 2 ounces, and toxaphene at 4 ounces 
gave approximately the same yields per 
acre. Aldrin at one ounce and calcium 
arsenate at 24 ounces yielded about 
equally. The checks gave a very low yield 
largely because of the very heavy infesta- 
tion of Colorado potato beetle which 
practically defoliated the potato plants. 

CookinG TrEsts.—Samples of potatoes 
were taken from plots which had been 
sprayed with the various newer insecti- 
cides and eaten as boiled potatoes by 
members of four families. No foreign or 
objectionable flavor could be detected by 
any person in any sample. 

Summary.—Yields of marketable pota- 
toes showed that when potatoes were 
heavily infested with both potato leaf- 
hopper and Colorado potato beetle, DDT 
was the best of the insecticides among 
those used in this report. 

Aldrin, dieldrin when each was used 
at the rate of 2 ounces and DDT and 
toxaphene when each was used at the 
rate of 8 ounces to 50 U.S. gallons of water 
gave excellent control of Colorado potato 
beetle larvae. 

Dieldrin at either one or 2 ounces to 
50 U.S. gallons of water and DDT at 
either 4 or 8 ounces to 50 U.S. gallons of 
water gave excellent control of Colorado 
potato beetle adults. 

DDT was the only insecticide tested 
which gave satisfactory control of the 
potato leafhopper.! 
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Effect of Insecticides on the Flavor of Peaches—1949' 


Curybe F, Smitu, Ivan D. Jones, and Lyte D. Cavin? 


‘his paper reports the results of the 
1949 tests of the effect of insecticides on 
the flavor of peaches and is a continuation 
of the work which has previously been 
reported (Smith et al. 1949). 

The work in 1948 showed that benzene 
hexachloride affected the flavor of peaches 
when it was used later than the shuck-off 
spray. However, there was no off-flavor 
noted when it was used only in the petal- 
fall and shuck-off sprays. Chlordane and 
parathion gave inconsistent results. In 
1949, combinations of materials which had 
shown definite signs of causing off-flavor 
were not used. 

The experiment was set up on Elberta 
variety at the Peach Research Laboratory, 
Eagle Springs, North Carolina. Four sepa- 
rate trees were sprayed with each material 
April 2, 19, May 3, June 18 and July 5. 
The sprays were applied with a power 
sprayer at approximately 600 Ibs. pressure. 
Sufficient material was applied to each 
tree to drench the foliage and fruit so that 
the drip from the tree wet the soil beneath 
the tree. Fruit for the flavor test was har- 
vested from each tree July 22 and July 26 
and hauled to Raleigh, a distance of ap- 
proximately 80 miles. The choice fruit 
was selected and used in the fresh fruit 
and in the canned fruit taste tests. 

MareriAts.—The individual trees were 
sprayed with the following combinations 
of materials. The number of pounds of 
material per 100 gallons of spray is indi- 
cated for each material. 

(1) Parathion (25%) 1 lb., wettable sulfur 6 lbs. 

(2) Parathion (25%) 1 lb., Phygon 1 Ib. 

(3) ene (40%) 2.5 lbs; wettable sulfur 6 

s. 

(4) Acid lead arsenate* 1.85 lbs., wettable sulfur 
5.4 lbs., basic zine sulfate 1.5 lbs. 

(5) Benzene hexachloride (6% gamma) 4 Ibs., 
wettable sulfur 6 Ibs. in first 2 sprays (April 2 
and 19)—Parathion (25%) 1 lb. and wettable 
sulfur 6 lbs. in last three sprays (May 3, June 
18 and July 5). 

(6) Sulfur 6 Ibs. (no insecticide) 

(7) Check (no insecticide or fungicide) 

(8) Parathion (25%) 2 lbs., wettable sulfur 6 Ibs. 


EXPERIMENTAL PROCEDURE FOR FRESH 
Frurr Tests.—All eight treatments were 
included in each test except test 4, in 
which only four treatments were com- 
pared. Tests 1 and 3 were run in balanced 
incomplete block designs with four treat- 


ments in each block; tests 2 and 4 were 
in randomized complete blocks. Fruit 
picked July 22 was used in tests 1 and 2 
which were run on July 26. Fruit picked 
July 26 was used in test 3 (July 28), 
and in test 4 (July 29). All four tests 
were conducted in the Food Processing 
Laboratory at the North Carolina Experi- 
ment Station. 

In all the tests each sample was com- 
posed of small cubes of fruit from six dif- 
ferent peaches, all from the same tree. 
The material was peeled and cut just 
prior to being tested. In tests 1, 3, and 4 
each person was given a tray with a sam- 
ple cup from each of four treatments be- 
ing tested together. In test 2 each person 
was given all eight treatments at one time. 
The taster was asked to taste the samples 
which were identified by code numbers 
and score them on a 1 to 5 scale as follows: 
5—very good; 4—good; 3—medium; 2— 
poor; 1—very poor. The initial order of 
tasting the samples was specified; however 
repeated tasting of all samples was al- 
lowed. The order was determined at 
random as a precautionary measure al- 
though no effect of order was noted in 
tests run last year to determine if such 
effects do exist. No selection of tasters 
was exercised and no training was given 
them. They represented non-professional 
staff, professional staff, laboratory tech- 
nicians and graduate students. Approxi- 
mately equal numbers of men and women 
were in each test. 

EXPERIMENTAL PROCEDURE FOR 
CanNED Fruit Tests.—The fruit for 
canning was dipped in boiling water for 
40 seconds and peeled. The peaches were 
then halved, pitted, and each half was 
subdivided into six segments by a me- 
chanical slicer. Each of the six segments 
was put in a different No. 2 Sanitary can. 
Thus six cans were filled at a time, ap- 
proximately 20 peaches being required. 
The weight of each can was adjusted to 
450 grams. The cans were completely 


1 Published with the approval of the Director as Paper No. 330 
of the Journal Series. 

2 Research Professor of Entomology; Research Professor of 
Horticulture and Graduate Assistant in Statistics. 

3 Grateful acknowledgment is made to Mr. Clarence Black and 
Mr. N. A. Vanasse for their assistance. 

4 These materials were in a proprietary product (Pan-Peach 
Spray) which was furnished by the Taylor Chemical Company. 
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filled with a medium or 40 per cent syrup, 
exhausted in a steam tunnel to an internal 
temperature of 140° F., sealed and proc- 
essed in boiling water for 15 minutes, 
Two tests were conducted on the canned 
fruit which was picked July 26. It was 
felt that this lot of fruit was more uniform 
in ripeness than the fruit picked on July 
22; hence, any differences showing up in 
the tests would more likely be due to 
treatment differences than to other en- 
vironmental effects. Balanced incomplete 
block designs with four treatments in 
each block were used for both tests. 
Each sample was composed of several 
small pieces of sliced fruit from one can. 
A tray of four samples was given to each 
person, who was asked to score them in 
the same manner as the fresh fruit samples 
were scored. Both tests were given to non- 
professional staff in their offices on the 
North Carolina State College Campus. 
RESULTS OF Gren Tests ON FREsH 
Fruit (‘Table 1).—The fruit used in tests 


1 and 2 was hey as uniform as that used in 


Table 1.—Treatment means for taste tests on 
fresh fruits. 





TREATMENT Lgl 

. Parathion-Sulfur | $.50T| 3. 
. Parathion-Phygon | 3.18 
Chlordane-Sulfur | 3.29 | 
. Lead Arsenate-Sulfur | 2.89 
BHC-Sulfur | 2.82 
Parathion-Sulfur | 
Sulfur $.14 | 2. 
Check—No Spray | 2.82 | § 
. Parathion (double | 3.11 
strength) Sulfur 
Required Difference | 
from Checkt 


WIAD om re 


0.66 | 


No. Tasters Per Test | 28 





“4 | 2 





* Significantly poorer than the check (7). 

t Significantly better than the check (7). 

t The smallest difference from = check necessary for sig- 
nificance at the .05 probability level 


tests 3 and 4; consequently it was not to 
be expected that the first two tests would 
pick up significant treatment differences 
as easily as the latter two tests. 

Test 1.—For some unexplainable reason 
treatment 1 (parathion) was significantly 
better than the check; however the other 
tests showed a tendency for treatment one 
to be below the check although not signifi- 
cantly so. No other treatments were 
significantly different from the check. 

Test 2.—Treatment 5 (benzene hexa- 
chloride followed by parathion) gave a 
significantly poorer flavor than the check. 
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This treatment was consistently lower i: 
all tests and significantly so in three of 
the four tests run on the fresh fruit. 

Test 3—Treatments 4 (lead arsenate) 
and 5 (benzene hexachloride followed hy 
parathion) were significantly poorer than 
the check. 

‘est 4.—Because treatments 7 (check) 
and 8 (parathion, double strength) were 
somewhat higher and treatments 4 and 
5 somewhat lower than the other four 
treatments it was decided to re-test these 
treatments. This was done in test 4, 
Treatments 4 (lead arsenate) and 5 
(benzene hexachloride followed by para- 
thion) were again significantly poorer, and 
in addition, treatment 8 (parathion 
double strength) gave a significantly high- 
er score than the check. 

In an overall analysis of the four fresh 
fruit tests, treatment 5 (benzene hexa- 
chloride followed by parathion) was the 
only one which showed a significantly 
poorer flavor than the check, although 
treatments 4 (lead arsenate) and 6 (sulfur) 
gave indications that they might also 
produce a slightly poorer flavor. 

Resutts oF Taste Tests oN CANNED 
Fruit (Table 2).—In test 5, treatment 7 
(check) gave a flavor score Sdinsibieabty 
higher than any of the other treatments; 
howev er, treatment 5 (benzene hexa- 
chloride followed by sie tiens was the 
only one significantly lower than it. Test 
6 gave treatments 1 (parathion and sul- 
fur) and 4 (lead arsenate) significantly 
lower scores than the check. On the com- 


Table 2.—Treatment means for taste tests on 
canned fruit. 








TEst 
TREATMENT f 6 | 5 





| 
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. Parathion-Sulfur 
Parathion-Phygon 

. Chlordane-Sulfur 

. Lead Arsenate-Sulfur 

5. BHC-Sulfur 
Parathion-Sulfur 

. Sulfur 

. Check—No Spray 

. Parathion (double 
strength) Sulfur 
Required Difference 
from Checkt 


No. Tasters Per Test | 42 


62 
.76* 


~ 
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e ‘Tr nificantly poorer than the check (7). 
1¢ smallest difference from the check necessary for sig- 
ihdamh at the .05 probability level. 
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bined analysis of both tests all treatments 
were lower than the check and all except 
3 (chlordane) and 6 (sulfur) were signifi- 
cantly lower. 

Discussion.—The 1949 tests have 
shown statistically significant differences 
ii the flavor of peaches which received 
different spray treatments, but the dif- 
ferences have been very small. Con- 
sequently, it is not likely that any of the 
treatments tested in 1949 would affect the 
flavor sufficiently to influence the con- 
sumer in purchasing peaches. 

SuMMARY.—Peaches were sprayed five 
times during the season with different 
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combinations of spray materials which in- 
cluded parathion, chlordane, acid lead 
arsenate, benzene hexachloride (two ap- 
plications only), sulfur and phygon. Un- 
sprayed trees were left as a check. 

Taste tests were made on fresh and 
canned peaches and data were analyzed 
statistically. The results indicated there 
were significant differences in the flavor 
of some of the peaches receiving different 
treatments, but the differences were con- 
sidered to be so small they would not 
influence the consumer in_ purchasing 
peaches.—1-14-50. 
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Sunflower Insect Control! 


A. L, Apams and J. C, Gates, Teras Agricultural Experiment Station 


The need of additional crops and in- 
come for the farmer, especially on acreage 
which may result from curtailing of cotton 
crops has brought attention to the possi- 
bilities of growing sunflowers. There is 
need for edible oil and protein feed and for 
oil seeds to be crushed by industry and 
the sunflower has promise toward supply- 
ing this need. ‘The purpose of these investi- 
gations was to obtain information on in- 
sects which attack this particular crop and 
to formulate an economical program for 
their control. 

There have been no previous observa- 
tions reported in Texas concerning insects 
which attack sunflowers, but considerable 
research has been conducted in Colorado, 
Kansas and Canada. Cockerell (1915, 
1916 and 1917) reported a number of 
species of insects which caused injury to 
sunflowers. Walker (1936) listed 65 species 
of insects found in Kansas attacking wild 
and cultivated sunflowers. Many of the 
species listed were not particularly in- 
jurious; however, about nine species were 
recorded as causing considerable damage 
and occurring in varying numbers each 
year. Matthewman (1943) summarized 
the information on insects attacking sun- 
flowers and supplemented Walker’s list 
for the benefit of Canadian entomologists. 
Of more than a hundred species of insects 


which attack sunflowers in North America 
the majority are of minor importance. 

Notes were made during the season on 
the insects attacking sunflowers here at 
College Station and at Bluebonnet Farm, 
McGregor. 

Lear Ferreprers.—Vanessa sp.—This 
nymphalid larva was found feeding on the 
leaves of the small plants early in the 
season but did little or no damage to the 
plants. 

Estigmene acrea (Drury)—At various 
times during the early part of the season, 
the salt-marsh caterpillar was observed 
feeding on the foliage. The damage was 
greatly scattered and of little importance. 

Melanoplus differentialis (Thos.) 
Several species of grasshoppers were col- 
lected but this species was by far the most 
prevalent. Grasshoppers caused the most 
extensive damage to the foliage, particu- 
larly in the Bluebonnet Farm area, where 
the sunflowers were bordered on three 
sides by weed and grass fields. The sun- 
flowers were the secondary host, with the 
greatest part of the damage being done 
after the weeds and grass in adjacent 
fields had matured. In some cases plants 
were completely defoliated. 


1 Technical Contribution No. 1289 Texas Agricultura! Experi- 
ment Station. 
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Cirphis untpuncta (Haw).—This insect 
was found in moderate numbers late in 
July and early August. The worms were 
observed feeding on the leaves. 

Phyllophaga lanceolata (Say).—These 
beetles were found in several instances to 
be feeding in the terminals of smaller 
plants. 

Roor Frerepers.—Phyllophaga sp.—The 
grubs of one species were found feeding 
on the roots; however, the damage was 
negliginle. 

Stem Feepers.—Rhodobaenus tredecim- 
punctatus (Ill).—There were many plants 
infested by the cockle bur billbug, but the 
damage was not considered injurious. A 
number of plants were examined and in 
every case only one larva was found per 
plant. The larvae burrowed through the 
stalk, coming to the surface at irregular 
intervals to eliminate a black frass. The 
injury inflicted by the adult is character- 
istic and is usually on the underside of a 
leaf axil. The adult makes a “V” type 
cut continuing each branch of the “V” up- 
wards to bring the grooves together. The 
center of the wound then dies. Examina- 
tions were made attempting to locate 
eggs in the wound, but none were found. 
The larva pupates in the stalk. 

Leptoglossus phyllopus (1L).—This leaf- 
footed bug was encountered in moderate 
numbers and was responsible for the loss 
of a few plants. The bugs congregated 
on a few plants, ultimately killing those 
plants before moving on to another. The 
bugs were usually confined to the upper 
part of the stem. 

Acanthocephala femorata (Fabr.)—This 
insect was very similar in habit to the 
leaf-footed bug but was found in fewer 
numbers. 

Hymenarcys nervosa (Say)—Stink bugs 
were found in large numbers throughout 
one planting. These bugs were observed 
feeding on various parts of the plant, pre- 
ferring the stem, but were occasionally 
found on the head. They produced similar 
injury to that caused by the leaf-footed 
plant bug. 

Cerambycidae—One species was found 
to be girdling the plants about six inches 
below the head. This injury was most com- 
mon on young plants during the early 
part of the season. On several occasions, 
leaves were found girdled with the adult 


being rolled up in the dead leaf. On the 
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stems, the adult would girdle the plant 
twice, the injuries being about two inches 
apart. The egg was deposited between the 
girdles. Later the heads died. 

Heap Frepers.—Homoeosoma electel- 
lum (Hulst.)—The sunflower moth larvae 
was the most destructive insect found in 
cultivated sunflowers. The adult fed on 
the nectar and laid egg masses on the 
heads in the florets. The larvae fed on the 
head, sometimes destroying the seeds. 
The moths first appeared when the plants 
began to flower and remained in the field 
for a period of at least 2 weeks. A severe 
larvae infestation occurred within a month 
after the moths appeared, after which 
time they pupated in the head. The pres- 
ence of the worms may easily be detected 
by the light webbing and brown frass on 
the head. The damage occurred primarily 
around the margin of the large heads but 
extended to the center of small heads. 
The small heads were completely de- 
stroyed in many instances. 

The adult is a grey moth with a wing 
spread of about 20 mm. The web-worm 
larva is approximately 25 mm. in length. 
It is greenish-yellow underneath with 5 
brown dorsal longitudinal stripes. 

Desmoris fulvus (Lec.) Sunflower Wee- 
vil—This weevil was found thoughout 
the season on wild sunflowers but none 
were found on the cultivated plants. 

Diabrotica undecimpunctata howardi 
(Barber)—This insect was encountered 
in small numbers and fed mostly on the 
rays. It was of little importance. 

Epicauta sp.—Many blister beetles were 
noted on the heads and were primarily 
pollen feeders. 

Fretp ExperiMENts.—Experiment 1.— 
A planting of sunflowers was made at the 
Brazos River Laboratory near College 
Station for use in determining a practical 
control program for injurious insects. The 
planting was made early in April and re- 
ceived several cultivations. The plants 
grew to a height of about 6 feet, planted 
in 40 inch rows, 10,800 plants per acre. 
Observations on insect populations were 
made throughout the season. In this in- 
secticide control test a latin square plat 
arrangement was used, each plat was 12 
rows wide and of sufficient length to make 
0.1 acre. Each treatment was replicated 
8 times. The treatments were as follows: 
(1) check or untreated, (2) 20 per cent 
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Table 1.—The average insect population or injury as indicated and yield in pounds of sunflower 
seed per acre on experiment 1 at College Station, Tex. 








LEAF-FOOTED 
STINK PLANT 
Bugs Bues 


TREATMENT (50 PLants) (50 Puants) 


INJURED 
PLANTS BY 
Brut Bua, 
Per CENT 


Heaps In- 
FESTED WITH 
SUNFLOWER 

Morn, 

Per CENT 


YreLp Pounps 


Per Acre 





Per Plat 





20% Toxaphene- 

40% Sulphur 14 
3% Gamma Benzene 

Hexachloride-5% 

DDT~40% Sulphur 16 
Check 25 


15 70 44.1 1102 


41.1 1027 
32.5 812 


14 73 
21 92 





toxaphene-sulphur and (3) 3 per cent gam- 
ma benzene hexachloride-5 per cent DDT- 
sulphur. 

Early in June after the plants had 
flowered stink bugs and leaf-footed bugs 
began to migrate into the field from alfal- 
fa. The first application was made on 
June 11 at the rate of 15 pounds per acre 
to protect the sunflowers from these pests. 
The infestation records are shown in table 
1. Both insecticidal mixtures reduced the 
population, but since neither of the bugs 
bred in the ‘sunflowers, the injury pro- 
duced was negligible. As the plants ma- 
tured, both species of bugs migrated out 
of the sunflowers to other corps. 

Later observations indicated that the 
sunflower moth larvae were present in a 
large percentage of the heads. Apparently, 
the eggs were deposited and the larvae 
bored into the heads before the first 
application of insecticides was made. 
Three other insecticidal applications were 
made at 7-day intervals to determine their 
effectiveness against this pest as well as 
the plant bugs and stink bugs. The records 
indicate that the insecticidal treatments 
did not reduce the damage. It was also 


Table 2.—The average heads infested with 
sunflower moth, plants per acre and yield in 
pounds of sunflower seed per acre at McGregor, 
Tex. 








Heaps 
INFESTED Yreip-Pounps 
-- —— PLANTts —————————~ 
Per Per Per 
Cent Acre 


PER 
Angles Piat Plat 


TREATMENT 





20% Toxaphene- 
40% Sulphur 

3% Gamma Benzene 
Hexachloride-5% 
DDT-40% Sulphur 

10% DDT-40% 
Sulphur 

Check 

Min. diff. req. for 
significance 6.0 


35.7 1431 ‘ 234 


29.1 2291 , 261 


30.2 
72.7 


1367 
1647 





noted that in this planting where the heads 
were large the worms fed back of the seed 
in the fleshy part of the head causing 
little injury to the seed. 

The yield records were made on the 6 
center rows of each plat of sufficient 
length to make one-twenty-fifth acre. The 
plants were too large to allow harvesting 
with a combine. The heads were cut by 
hand and fed through the combine to 
obtain the plat yields. Analysis of variance 
indicated that there was no significant 
difference between the yields produced 
on plats treated with 20 per cent toxa- 
phene-40 per cent sulphur and 3 per cent 
gamma benzene hexachloride-5 per cent 
DDT-40 per cent sulphur. 

Experiment 2.—This experiment was 
located in a sunflower planting at Blue- 
bonnet Farm, McGregor. The planting 
was made several weeks later than at 
College Station and received no cultiva- 
tion. The stand was very irregular and the 
plants grew to an average height of 
about 33 feet. A randomized block plat 
arrangement was used, each plat was 12 
rows, 36 feet, wide and of sufficient length 
to make one-tenth acre. Each treatment 
was replicated 4 times. The treatments 
were as follows: (1) untreated, (2) 10 
per cent DDT-40 per cent sulphur, (3) 
20 per cent toxaphene-40 per cent sulphur 
and (4) 3 per cent gamma benzene hexa- 
chloride-5 per cent ‘DDT-40 per cent 
sulphur. The injury record, stand and 
yields are shown in table 2. 

Since the control of the sunflower moth 
larvae obtained in experiment 1 did not 
seem adequate, due perhaps to the late 
treatments, the first application was made 
when about 10 per cent of the plants 
flowered. Three applications of each treat- 
ment were applied at weekly intervals on 
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July 8, 14 and 21. Later the percentages 
of heads ranging from 75 to 100 per cent 
destroyed were recorded. 

The yield records were made on the 6 
center rows of each plat of sufficient 
length to make 0.33 acre. The heads were 
cut by hand and fed through a combine 
to obtain yield weights. 

The insecticides were effective in reduc- 
ing the sunflower moth injury. Using in- 
festation data, 10 per cent DDT-40 per 
cent sulphur and 3 per cent gamma ben- 
zene hexachloride-5 per cent DDT-40 per 
cent sulphur were equally effective in 
reducing the injury. The 3 per cent gamma 
benzene hexachloride-5 per cent DDT-40 
per cent sulphur gave significantly better 
control than 20 per cent toxaphene-40 
per cent sulphur. 

The number of plants differed from plat 
to plat and it was necessary to examine 
the effect of variable stand and to esti- 
mate the yields on the basis of equal num- 
bers of plants. An analysis of variance of 
yields and stand was made. All insecticidal 
treatments were equally effective and 
gave a significantly higher yield than the 
checks or untreated sunflowers. 

In the analysis of covariance, the ad- 
justed treatment means differed signifi- 
rantly. The yield differences were the 
result of insecticidal treatment and not 
due to stand differences. 

Experiment 3.—This consisted of a 4- 
acre plat dusted with 3 per cent gamma 
benzene hexachloride-5 per cent DDT-40 
per cent sulphur using a tractor duster. 
Two applications at about 15 pounds per 
acre were made on this plat. The applica- 
tions were made at weekly intervals. The 
first application, July 14, was made a week 
later than in experiment 2 when about 
90 per cent of the plants had flowered. 
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Seed was harvested from a quarter acre 
in the middle of this cut to be compared 
with an adjoining untreated area. The 
untreated area produced 83.6 pounds of 
seed per acre as compared to 236.8 on thie 
area receiving 2 applications of 3 per cent 
gamma benzene hexachloride-5 per cent 
DDT-40 per cent sulphur. 

SumMary.— Observations on the injury 
produced by several insects are given. 
The sunflower moth was the most injuri- 
ous species found attacking sunflowers at 
the Brazos River Laboratory and Blue- 
bonnet Farm. 

The sunflower moth caused severe in- 
jury at Bluebonnet Farm where the sun- 
flower heads were small. At Brazos River 
Laboratory, the heads were large and the 
larvae fed in the back of the head, destroy- 
ing comparatively few seeds. 

Ten per cent DDT-40 per cent sulphur, 
20 per cent toxaphene-40 per cent sulphur 
and 3 per cent gamma benzene hexa- 
chloride-5 per cent DDT-40 per cent 
sulphur applied at the rate of 15 pounds 
per acre were effective in reducing the 
injury from sunflower moth larvae. 

Timeliness of application to protect the 
heads from injury by sunflower moth 
larvae was found to be important. The 
first application should be made when 
the flowers first appear. Two or three 
applications applied at weekly intervals 
were necessary for protection. 

An average treatment yield of 1102 
pounds of sunflower seed per acre was 
produced at the Brazos River Laboratory 
as compared to 234 pounds at the Blue- 
bonnet Farm. Increases in yield ranging 
from 90 to 180 per cent were produced 
at the Bluebonnet Farm as a result of 
insecticide applications. 
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Low-Volume Sprays for Grasshopper Control in 
Alfalfa-Seed Fields! 


J.T. Mepier and T, R. CHAMBERLIN? 


Grasshoppers are a problem each year 
in many Wisconsin alfalfa fields used for 
second-growth seed production. Consider- 
able injury is caused in July, August, and 
September by feeding on the foliage, buds, 
und blossoms of alfalfa, but damage is 
most serious when the pedicles of seed 
pods are chewed off and the green or 
mature seeds are lost on the ground. The 
species found most abundantly is the red- 
legged grasshopper, Melanoplus femur- 
rubrum (Deg.). Usually the infestation in 
alfalfa comes from eggs laid in the field, 


especially when applications were delayed, 

Experiments in 1948 by Medler & 
Chamberlin (1949) showed that effective 
control of grasshoppers in seed alfalfa 
was obtained with low-volume sprays of 
chlordane and toxaphene. In 1949 an 
early-season test was made to compare the 
effectiveness of poison-bait and _ insecti- 
cidal sprays on two timothy fields which 
were available at that time. Applications 
to l-acre plots were made on June 21 and 
22 in fields about 10 miles apart, one in 
Lincoln and the other in Langlade County. 


Table 1.—Numbers of living grasshoppers in 30 sweeps of a 15 inch net in 1-acre plots of timothy 


hay, 1949. 








Tota Livinc GRASSHOPPERS AFTER Days INDICATED 














AcTUAL Lincoln Co. Langlade Co. 
INSECTICIDE ——S 
TREATMENT PER ACRE 1 Day 18 Days 1 Day 18 Days 

Untreated check 54 50 45 89 
Poison bait! 40 lbs. per acre Appr. 2 lbs. 15 25 37 83 
Sprays at 20 gallons per acre 

Chlordane emulsion 16 oz. 0 4 7 15 

Toxaphene emulsion 24 oz. 0 2 6 6 

Aldrin emulsion 4 02. 2 1 2 3 

Lindane wettable powder 4 02. 19 26 32 60 





| Mixture of 6 pounds sodium fluosilicate, 100 pounds bran, 1 gallon molasses. 


although many nymphs and adults move 
into a field from fence rows, roadsides, 
and other uncultivated ground. Grassy 
spots in thick stands of alfalfa or the 
larger grassy areas in thinned-out older 
stands appear to be attractive for egg 
deposition of this species, and thus serve 
to intensify infestations. 

The control of grasshoppers in legume 
fields often has been neglected in Wiscon- 
sin. Nymphs appear early in the second 
growth, but usually are not noticed by 
farmers until obvious damage has been 
caused by the more nearly mature grass- 
hoppers in August. In past years poison 
bait has been used as a control measure. 
It has been the usual experience that the 
baits used in alfalfa gave erratic control 
and were not dependable. Poor results 
have been reported in many instances, 


Sprays were applied at 20 gallons per 
acre, and the poison bait was spread by 
hand at about twice the recommended 
rate. Counts of grasshoppers, largely 
Melanoplus mexicanus mexicanus (Sauss.), 
made 1 and 18 days after application are 
given in table 1. 

The data show that all control measures 
reduced the numbers of grasshoppers, but 
that chlordane, aldrin and toxaphene were 
superior. The lindane and the bait gave 
about the same degree of control. The 
residual effectiveness of chlordane, aldrin, 
and toxaphene was demonstrated in the 
Langlade County field, where nymphs 


1 ugpertes in part by the Research Committee of the Gradu- 
ate School from funds supplied by the Wisconsin Alumni Re- 
search Foundation. 

2 Assistant Professor, University of Wisconsin, and Entomolo- 
gist, U.S.D.A., Agr. Res. Adm., Bureau of Entomology & Plant 
Quarantine, respectively. 
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Table 2.—Numbers of living grasshopper nymphs! in 150 sweeps of a 15 inch net in alfalfa plots 
replicated 3 times sprayed with emulsions? at 10 gallons per acre, Dane County, 1949.° 








ACTIVE Tora. Living GRASSHOPPERS 
INSECTICIDE AND FORMULATION OF INGREDIENT = ———_—___-—_—____—_—___- 
EMULSION CONCENTRATE PER ACRE After 1 Day‘ 


Chlordane 8 oz./qt. with 5 
Chlordane 12 oz./qt. with 7 
Chlordane 12 oz./qt. with 5 
7 
5 


% emulsifier 8 oz. 93 
.5% emulsifier 12 oz. 59 
% emulsifier 16 oz. 48 
Toxaphene 16 oz./qt. with 7.5% emulsifier 12 oz. 88 
Toxaphene 24 oz./qt. with 15 % emulsifier 24 oz, 83 
Untreated check 920 





1 Only 4 adults were collected during the experiment. 

2 All emulsions were prepared from solutions of technical insecticide, xylene, and Atlas G-1256 emulsifier. 

3 Two replicates were treated July 17, one replicate July 23. 

4 Including the check, a difference of 107 is significant at the 1% level. Omitting the check, there is no significant difference. 

& pas the check, a difference of 112 is significant at the 1% level. Omitting the check, a difference of 5.74 is significant at the 
1% level. 


Table 3.—Numbers of living grasshoppers per 50 sweeps with a 15 inch net in l-acre or larger 
plots of alfalfa sprayed with insecticides at about 20 gallons per acre, 1949. 








Tora Living GRASSHOPPERS 


Field No. 
Pounpbs = eae 
INSECTICIDE! PER ACRE ‘ 2 j Average 


DDT é 0.8 


1.0 


Chlordane 9 
Toxaphene 

Methoxychlor* 

Aldrin 


DDT-Chlordane 


DDT-Toxaphene 
DDT-Aldrin 


Methoxychlor-Toxaphene 
Methoxychlor-Chlordane 


Methoxychlor-Aldrin® 


Untreated check 





1 Emulsions unless otherwise indicated. 

2 Total grasshoppers per 50 sweeps at time of treatment was 586. 
8 Total grasshoppers per 50 sweeps at time of treatment was 19. 
450% wettable powder. 

5 50% and 25% wettable powders, respectively. 
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hatched in the 18-day interval between 
spraying and the second count. The num- 
bers of grasshoppers remained low in 
these plots but increased in the bait, 
lindane, and check plots. It is the writers’ 
opinion that the use of poison bait and 
sprays containing lindane would not be 
practical for the protection of alfalfa seed, 
unless control were better than that shown 
here. 

The application of DDT to second-crop 
seed fields is recommended in Wisconsin 
for the control of mirids and leafhoppers 
injurious to legume-seed production. DDT 
gives poor control of grasshoppers. There- 
fore experiments were made to determine 
the effectiveness of new insecticides or of 
those specifically recommended for grass- 
hopper control in mixtures with DDT at 
reduced dosages. Because of its poor con- 
trol, plots given DDT alone were some- 
times used as the check plots. Since it 
has been reported (loc. cit) that no signifi- 
cant differences in control of grasshop- 
pers were obtained between emulsion and 
wettable-powder formulations, and since 
some nozzles usually clog with low-volume 
wettable-powder sprays, nearly all of the 
insecticides were applied as emulsions. 

Data from two kinds of experiments 
are given. An experiment, recorded in 
table 2, was made in Dane County in 
July. Treatments were randomized in 
three blocks, two with plots 60 feet wide 
and one with plots 30 feet wide, in knee- 
high alfalfa. Ten gallons of spray per acre 
was applied at 40 pounds pressure with a 
garden tractor modified for spraying. The 
experiments recorded in table 3 were made 
in knee-high second-growth alfalfa-seed 
fields containing plots of an acre or larger. 
Truck- or tractor-mounted sprayers ap- 
plying about 20 gallons of spray per acre 
at about 40 pounds pressure were used. 
Included in the table are the results of 
tests in Outagamie County (Fields 1 and 
2), where applications were made in two 
fields in the same locality with the same 
tractor sprayer; in Winnebago County 
(Fields 3 and 4), where the treatments 
were replicated in 2 fields about 20 miles 
apart, but sprayed with the same truck; 
and in Brown and Calumet Counties 
(Fields 5 and 6), where the treatments 
were largely the same, but were applied 
with different tractor-sprayers. Since the 
plots were all large and the rates of appli- 
cation were approximately the same, it is 
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felt that valid comparisons can be made 
between the different treatments. The 
dates of treatments and grasshopper 
counts respectively in the various counties 
were as follows: Outagamie County, July 
15 and 20; Winnebago County, July 19 
and 27; Brown and Calumet Counties, 
July 20 and 26. 

The control of grasshopper nymphs ob- 
tained in the Dane County experiment 
with dosages of 8, 12, and 16 ounces of 
chlordane per acre and 12 and 24 ounces. 
of toxaphene applied at 10 gallons per 
acre is shown in table 2. A statistical an- 
alysis of the data for variance with checks 
included showed that highly significant 
control was obtained with all insecticide 
treatments at 1 and 6 days. A statistical 
analysis of the data for variance with the 
checks omitted showed no significant dif- 
ferences between treatments after one 
day, and although the analysis showed 
significant differences after 6 days, the 
range of figures for chlordane at different 
dosages would indicate that these were 
out of line, probably due to migration. 

The control of grasshoppers, mostly 
nymphs, obtained with chlordane, aldrin, 
toxaphene, DDT, and methoxychlor, 
alone and in combinations, is shown in 
table 3. These experiments were explora- 
tory and not designed for detailed analy- 
sis, but from the individual and average 
counts for checks and each treated plot 
shown in the table it can be seen that all 
insecticides tested, other than DDT, gave 
a marked reduction in the number of 
grasshoppers. The data show that DDT in 
mixtures with toxaphene, aldrin, and 
chlordane at half dosage gives better con- 
trol than DDT alone at full dosage. How- 
ever, the results with these combinations 
do not show that half dosages of chlor- 
dane, toxaphene, and aldrin are better 
than full dosages of these insecticides 
alone. 

This is only a report of experimental 
results and is not to be construed as a 
recommendation of any of the insecticides 
tested. Because of residue hazards, plants 
treated with any of these materials should 
not be fed to dairy animals or to meat 
animals being finished for slaughter. 

SumMaARy.—Experiments during 1949 
showed that grasshoppers in seconds- 
growth alfalfa-seed fields were effectively 
controlled with chlordane, aldrin (com- 
pound 118), toxaphene, and methoxychlor 





188 


sprays applied at 10 and 20 gallons per 
acre. 

For nymphs dosages of 8 ounces of 
chlordane and 12 ounces of toxaphene per 
acre gave just as satisfactory control after 
one week as 12 and 16 ounces of chlordane 
and 24 ounces of toxaphene. 
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In DDT mixtures dosages of 0.35 to 
0.5 pound of DDT per acre with minimum 
dosages of 0.1 pound of aldrin, 0.4 pound 
of chlordane, and 0.6 pound of toxaphene 
per acre appear to be as good as or better 
than the same insecticides used alone at 
twice these dosages. 
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Piperonyl Cyclonene, Pyrethrins, and Rotenone in Dusts 
to Control the Mexican Bean Beetle! 
Donatp H. Moors, Research and Development Laboratories, U. 8. Industrial Chemicals, Inc., Baltimore, Md. 


Piperonyl cyclonene shows synergism 
with both pyrethrins and rotenone, and 
is effective in reduced amounts against 
the Mexican bean beetle, Epilachna vari- 
vestis Muls,. in combination with either 
or both of these insecticides. Brannon 
(1947a) reported significant control of 
Mexican bean beetle in field experiments 
with a commercial dust mixture contain- 
ing 0.04 per cent pyrethrins and 0.5 per 
cent piperonyl cyclonene. In similar ex- 
periments, Brannon (1947b) also demon- 
strated a high degree of control with a 
dust mixture containing 0.125 per cent 
rotenone, 0.5 per cent piperonyl cyclonene, 
with 25 per cent sulfur. The results of this 
latter work were confirmed by the writer 
in 1948 in field tests for the control of 
Mexican bean beetle on string beans, us- 
ing a similar formula but without the 
addition of sulfur. 

As a result of these findings, widespread 
field tests were made during 1948 on vari- 
ous combinations of piperonyl cyclonene 
with both pyrethrins and rotenone. This 
work resulted in the adoption of a stand- 
ard cyclonene-pyrethrins-rotenone com- 
bination, designated commercially as 
“CPR,” which has been tested and used 
extensively during the 1949 season for 
the control of the Mexican bean beetle 
and other insects affecting truck crops 
(McAlister 1949). The present paper is a 
report upon results of laboratory tests to 
determine the effectiveness of this CPR 
dust compared with that of standard 
rotenone dusts for the control of larvae 
and adults of the Mexican bean beetle. 


Meruops AND Marteriats.—The dust 
deposits were applied by a settling tower 
method similar to that described by 
Swingle et al. (1941). Bean leaves were 
placed at the bottom of a vertical glass 
cylinder 34 inches high and 8.5 inches in 
diameter. The dust was discharged into 
the cylinder, through a small hole in the 
center of the cover, by means of a small 
laboratory duster operating at an air pres- 
sure of 25 pounds per square inch. This 
duster consisted of a 10 ml. beaker, into 
which the dust was weighed, fitted with 
a rubber stopper through which passed 
the air inlet tube and the dust outlet 
tube, both of quarter-inch diameter cop- 
per tubing. At the outer end of the air 
inlet tube a trigger valve served as a 
control for dispensing the dust. The inner 
end of this tube, reaching almost to the 
bottom of the beaker, was sealed and 
drilled near the end with seven 0.032 inch 
diameter holes spaced at irregular inter- 
vals. This type of air inlet provided the 
desired turbulence in the beaker, and 
resulted in a uniform deposit of dust on 
the leaves. The dust outlet tube was semi- 
circular from the top of the beaker to the 
top of the cylinder. 

After discharge of the sample of dust, a 
settling time of 2 minutes was allowed 
before the leaves were removed. By dis- 
charging 0.3 gram of dust into the cylin- 
der, it was found that there was a deposit 
of 0.283 gram of dust per square foot of 

Paid Paper. 

1 Presented at the annual meeting of the Eastern Branch of 


the American Association of Economic Entomologists at Balti- 
more, Md., November 21-22, 1949. 





Table 1.—Comparative tests of dusts against 
Mexican bean beetle larvae by the settling 
tower method. 10 larvae per test. Dosage of dust 
0.4 g 








Per Cent Drab 





No. or 


MATERIAL Tests 48 Hours 72 Hours 


CPR Dust 5 72 86 
0.5% eyclonene+ 
0.25% rotenone 
0.25% rotenone+ 

2% oil (SAE 10) 
0.5% rotenone 
0.75% rotenone 
1.0% rotenone 
Control 


or 


68 


28 
34 
73 
85 

5 


Gr * Or Or Or 





surface. The dusted leaves were trans- 
ferred singly to petri dishes, and 10 Mexi- 
can bean beetle larvae or adults were 
placed on each leaf. After a 24-hour ex- 
posure period the insects were transferred 
to fresh, untreated foliage. At the end of 
48 and 72 hours observations were made 
of dead and moribund insects. 

All Mexican bean beetles used in these 
tests were reared in the laboratory except 
the overwintering adults, referred to in 
table 4, which were collected in the field. 
In the tests against Mexican bean beetle 
larvae, only the last stage larvae were 
used. 

The CPR dust used contained 0.5 per 
cent piperonyl cyclonene, 0.05 per cent 
pyrethrins, 0.25 per cent rotenone, and 
0.5 per cent other cube extractives. This 
dust was prepared by mixing 20 per cent 
commercial CPR dust base (2.5 per cent 
piperonyl! cyclonene, 0.25 per cent pyreth- 
rins, 1.25 per cent rotenone, and 2.5 per 
cent other cube extractives in an organic 


Table 2.—Comparative tests of dusts against 
Mexican bean beetle larvae by settling tower 
method. 10 larvae per test. Dosage of dust 0.3 
g. 








Per Cent Deap 


No. oF _————— 
MATERIAL Tests 48 Hours 72 Hours 
Series A: 
CPR dust f 40 88 
0.75% rotenone 8 28 
1.0% rotenone 20 46 
1.25% rotenone 26 48 
Control f 0 0 
Series B: 
CPR dust 12 78 
0.75% rotenone 24 18 
Control 12 1 


Moore: PirpERONYL CYCLONENE, PYRETHRINS AND ROTENONE 
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Table 3.—Comparative tests of dusts against 
Mexican bean beetle adults by settling tower 
method. 10 adults per test. Dosage of 0.05 g. 








Per Cent Deap 





No. or 


MATERIAL Tests 48 Hours 72 Hours 





CPR dust 10 70 74 
0.5% rotenone 9 81 86 
0.75% rotenone 10 90 90 
1.0% rotenone 10 95 95 
Control 10 5 5 





carrier) with 80 per cent inert diluent. 
Rotenone dusts were made from suitable 
amounts of cube powder and diluent. 
The cyclonene with rotenone dust in table 
1 was made from a piperonyl cyclonene 
dust base, cube powder, and diluent; 
while the rotenone with oil dust in table 
1 was prepared by impregnating a mixture 
of cube powder and diluent with SAE 10 
motor oil. The inert diluent in all cases 
was pyrophyllite. 

Resutts.—In laboratory tests by the 
dusting tower method, CPR dust con- 
taining 0.5 per cent piperonyl cyclonene, 
0.05 per cent pyrethrins, and 0.25 per 
cent rotenone, was decidedly more effec- 
tive against Mexican bean beetle larvae 
than the standard dust containing 0.75 
per cent rotenone (Tables 1 and 2). In one 
series of tests (Table 2, Series A) the CPR 
dust appeared to be more effective than 
a dust containing 1.25 per cent rotenone. 
In the tests against larvae shown in table 
1, in which the dosage of dusts was 0.4 
g. per test, CPR dust was comparable in 
effectiveness to a formulation containing 
1.0 per cent rotenone. At the reduced 


Table 4.—Comparative tests of dusts against 
overwintering and laboratory-reared (second 
generation) Mexican bean beetle adults by 
settling tower method. 10 adults per test. Dosage 
of dust 0.1 g. Averages of 5 tests. 








48 Hours 

Per 

Cent 

Dead 

Per and 

Cent Mori- 

MATERIAL Tyre or Aputt Dead bund 
CPR dust Overwintering 40 72 
CPR dust Laboratory-reared 92 98 
0.75% rotenone Overwintering 34 85 
0.75% rotenone Laboratory-reared 100 100 
Control Overwintering 0 0 
Control Laboratory-reared 0 0 
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dosage of 0.3 g. (Table 2), mortalities with 
the rotenone dusts were considerably 
lower than at the higher dosage, but CPR 
dust showed almost the same degree of 
effectiveness at both dosages. 

A dust identical in composition with 
CPR dust, but containing no pyrethrins 
(0.5 per cent cyclonene and 0.25 per cent 
rotenone), was less effective than the CPR 
combination that contained pyrethrins 
(Table 1). This definitely indicates the im- 
portance of including pyrethrins in the 
mixture, not only for a more rapid action 
but also to obtain a higher mortality of 
the insects. A dust containing 0.25 per 
cent rotenone and 2 per cent motor oil 
(SAE 10) was almost ineffective (Table 1). 
A comparison of the results obtained with 
these two dusts shows that the effect of 
adding piperonyl cyclonene to rotenone is 
far greater than that obtained by the 
addition of oil, and therefore is not due 
merely to the physical properties of the 
cyclonene. 

In the tests shown in table 3, CPR dust 
was less effective against Mexican bean 
beetles than the standard 0.75 per cent 
rotenone dust, but only slightly less effec- 
tive than 0.5 per cent rotenone. In the 
series of tests in table 4, however, CPR 
was at least equal in effectiveness to 0.75 
per cent rotenone against overwintering 
adults, and only slightly less effective 
than 0.75 per cent rotenone against labo- 
ratory-reared (second generation) adults. 

As shown in table 4, overwintering 
Mexican bean beetles collected in the 
field were definitely more resistant than 
second generation, laboratory-reared, 
adults to both CPR and rotenone dusts. 
This finding tends to confirm the general 
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belief that overwintering beetles are more 
resistant than later generations. 

It should be noted that in the tests 
against Mexican bean beetle larvae a dos- 
age range of 0.3 to 0.4 gram of dust gave 
mortalities of the proper magnitude for 
comparison, but when adult beetles were 
used it was necessary to reduce the dose 
to the range of 0.05 to 0.1 gram in order 
to obtain suitable comparisons. The adults 
are, therefore, much less resistant to both 
CPR and rotenone dusts than are the 
larvae. The higher dosages of CPR dust 
used for the control of Mexican bean 
beetle larvae would give complete control 
of the adult beetles. 

SUMMARY AND ConcLusions.—A dust 
containing 0.5 per cent piperonyl cyclo- 
nene, 0.05 per cent pyrethrins, and 0.25 per 
cent rotenone, designated commercially 
as “CPR” dust, was compared with rote- 
none dusts in laboratory tests against 
larvae and adults of the Mexican bean 
beetle. 

Against the larvae CPR dust was 
markedly more effective than 0.75 per 
cent rotenone, and was comparable in ef- 
fectiveness to at least 1.0 per cent rote- 
none. Against laboratory-reared adult 
beetles CPR dust was slightly less effective 
that 0.75 per cent rotenone. The adult 
beetles, however, were much less resistant 
to both CPR and rotenone dusts than the 
larvae. 

Overwintering adult beetles, collected 
in the field, were more resistant to both 
CPR and rotenone dusts than laboratory 
reared adult beetles. Against these over- 
wintering adult beetles, however, CPR 
dust was at least equal in effectiveness to 
0.75 per cent rotenone. 
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Control of Corn Earworm and Other Pests of Corn’ 


L. P. Dirman, Maryland Agricultural Experiment Station, College Park 


During the past few years there has 
been considerable progress in control of 
the corn earworm on sweet corn, but until 
Blanchard & Douglas (1949) and Wene & 
Blanchard (1949) described fixed nozzle 
power equipment and insecticide specifi- 
cations, most successful control methods 
required individual treatment of ears. This 
method described by Blanchard has given 
a high degree of effectiveness against the 
earworm and fall armyworm on corn and 
does not require labor necessary for hand 
treatments. 

Because of heavy losses suffered from 
earworm and fall armyworm and threat- 
ened severe infestations of European corn 
borer in Maryland, experiments were 
carried out during 1949 to observe the 
effectiveness of the commercial method of 
control, as described by Blanchard, on 
these corn pests. 

EQUIPMENT AND Meruops.—During 
the season 4 plantings of corn were utilized 
for corn earworm control experiments. 
The first field was treated with high gal- 
lonage sprays of DDT emulsion applied 
with equipment designed for corn borer 
control. One mid-season planting and two 
late season fields were treated with the 
fixed nozzle sprayer as described by 
Blanchard for earworm control 

The boom is the essential part of the 
equipment. The boom used in this work 
was equipped with 2 pairs of nozzles* per 
row, one pair set 5 inches above the other 
on 36 inch drop pipes from the main 
over-head line. The drop lines were 28 
inches apart so that the paired nozzles 
were approximately 14 inches from the 
middle of the row. The nozzles were ad- 
justed inward and downward so that the 
spray was concentrated on the ears. 
Sprays were applied at 25 to 35 gallons 
per acre. 

Several types of oils that were on hand 
or quickly available were used in the 
sprays for the earworm treatments. 
The standard proportions, as recom- 
mended by Blanchard, of 10 quarts of oil 
and 5 pints of 30 per cent DDT emulsion 
with water to make 25 gallons of finished 
spray were used in most treatments. On 


the early planting a straight DDT emul- 
sion was used and on the last planting the 
oil and DDT emulsion were combined 
before dilution. The use of this single con- 
centrate simplified preparation of the 
spray in the field. 

Blanchard recommends that the ear- 
worm treatment be applied when 25 per 
cent of the plants are in silk, followed by 
a second treatment 3 days later. Some 
variations of time and number of applica- 
tions were tried in these experiments. 

At harvest time, ear infestation by 
earworm, European corn borer, and fall 
armyworm when prevalent, were recorded 
as to place (tip, side or butt); however, 
in order to simplify results, total injuries 
will be given in the paper. Ears that 
showed no trace of insect injury were 
recorded as clean. After the ears were 
harvested, corn borer populations of 
stalks were recorded and results reported 
here are based on examination of 100 
stalks per plot. Ears were harvested from 
the two inside rows of four row plots and 
averaged over 100 per plot. All treatments 
were made in duplicate plots except where 
otherwise noted. 

TREATMENTS AND Resutts.—Field 1. 
This field was of the Marcross variety 
planted April 28. Thirty per cent DDT 
emulsion diluted 1 quart to 100 gallons of 
water was used for all treatments and was 
applied at the rate of 200 gallons per 
acre with corn borer equipment. Number 
of treatments and results are given in 
table 1. 

These sprays were of little value against 
the earworm but showed some effective- 
ness against the corn borer, particularly in 
reducing the ear infestation, the ear popu- 
lation being reduced 90.8 per cent with 
four treatments. 

Field 2. This was of the Golden Cross 
variety planted June 10. All plots except 
controls received a spray of 2 pounds of 


1 Scientific paper No. A265, Contribution No. 2207 of the 
Maryland Agricultural Experiment Station, Department of 
Entomology. 

2 Spraying Systems Co. hollow cone Spray Teejet nozzles, 
No. 1/4 TT6 were used on the boom described. Blanchard and 
— recommended flat spray nozzles with a sharper (45°) 
angle. 
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Table 1.—Treatments and results of high volume DDT emulsion spray for earworm control, 


Corn showing first silk June 21; harvested July 12, 13. 





—_—_— 








EARWORM 


Per 
Cent 
Control 


15.7 52 
20.0 25 


Per Cent Injuries 
CLEAN per 100 
TREATMENT Ears Kars 
19.8 89. 
27. 84. 


July 4 
June 27, 30 
June 24, 27, 30, 
and July 4 
Control 


67. 
105.6 


36. 
13. 


Per 100 Per 100 
Plants 


5 1.4 
5 .88 


36.0 13. 
— 52. 


Corn Borers 


Ave. Wr, 

SALABLE SALABLE 
EARS PER Ears 

100 PLANTS Pounps 
65.0 . 287 
68.1 269 


PER 
CENT 
Ears CoNTROL 


§.1 
46.4 
316 


274 


70. 
66. 


44 76.4 
4.8 ron 





50 per cent DDT wettable powder to 100 
gallons of water at the rate of 200 gallons 
per acre on July 26 for corn borer con- 
trol. This was followed by three applica- 
tions of each of three earworm treatments 
made on August 1, 4, and 8. Treatments 
and results are given in table 2. 

Field 3. This late planting of Evergreen 
(July 9) was used to determine the rela- 
tive value of 1, 2, and 3 earworm treat- 
ments. The spray used on all plots con- 
sisted of 2.5 gallons of oil,! 5 pints of 
30 per cent DDT emulsion, and 22 gallons 
of water. 

At the time the corn began to silk heavy 
rain and high wind flattened the field. 
Some of the plants righted themselves 
after the storm but the stand was so 
irregular that satisfactory spray applica- 
tions could not be made. Despite this 
condition the experiment was carried to 
completion and is of interest because 


of the heavy fall armyworm infestation 
present at this time. Results are given in 
table 3. 

It was impossible to determine the dif- 
ference between earworm and fall army- 
worm injury where heavy fall armyworm 
populations occurred. Injuries were at- 
tributed to the species present at time of 
examination. Where large numbers of 
fall armyworm occurred there were few 
earworms, so that effectiveness of treat- 
ment could not be accurately determined 
by comparison of check and treated plots. 

Field 4. This was of the Golden Cross 
variety planted July 20. Because of the 
heavy fall armyworm infestation all 
plots including checks received 3 applica- 
tions of 5 per cent DDT aerosol between 
the time they were 6 inches and 20 inches 
high. For earworm control an oil concen- 
trate was prepared containing 1.8 pints of 

1 Deobase. 


Table 2.—Treatments and results of oil-DDT emulsion sprays on mid-season sweet corn. First 


silk July 26, harvested August 15-16. 








EarworM 


Injuries Per 
per 100 Cent 
Ears Control 


TREATMENT 

Horticultural oil! 2.5 
gals; 30% DDT 
emulsion, 5 _ pts.; 
water, 22 gals. 

Horticultural oil? 5% 
DDT, 2.5 gals.; Emul- 
sifier?, 250 cc.; water, 
22.5 gals. 

Deo base oil, 2.5 gals.; 
30% DDT emulsion, 
5 pts.; water, 22 gals. 

Control 9.2 


Per 100 





Corn Borers 


Ave. Wr. 
SALABLE 
Ears 
Pounps 


SALABLE 
EARS PER 
100 
PLANTS 


PER 
Per 100 CENT 
Ears ContTROL 


Plants 


105.1 





1 Shell Horticultural Base oil #7. 
2 Shell Vapona. 
3 Triton X-100. 
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Table 3.—Treatments and results of 1, 2, and 3 applications of corn earworm spray on late Ever- 
green corn. First silk August 29, harvested September 26-27. 








Corn Borers 


Fatt ARMYWORM 





EARWORM 


Per Cent 
CLEAN 


[REATMENTS Ears 


INJURIES 
PER 100 
Ears 


PER 
CENT 
CONTROL 


Per 
Cent 
Control 


Injuries 
per 100 
Ears 


Per 100 Per 100 
Plants Ears 





67.9 
Aug. 31 and Sept. 5 
Aug. $1 and Sept. 5, 9 
Control 


66.1 
9.2 


94.3 


29.5 
40.9 
40.9 


9.3 24 
8.0 0 
8.0 0 
13.0 54 


17.6 93 .0 
8 98.9 
5 99.4 
6 


25 





Table 4.—Results of 1 and 2 spray treatments at different times for earworm control. First silk 


September 8, harvested Oct. 1, 2 








EARWORM 


ARMYWORM 


Corn Borers 
— SALABLE AvE. 





Per Cent Injuries Per 
Ears perl00 Cent 
CLEAN Ears Control 


No. 


TREATMENTS PLots 


Injuries 
per 100 Cent 
Ears 


Per Ears Pounpbs Per 
Per 100 Per100 Cernr  peR100 SALaBLe 
Plants Ears Controut PLANTS Ear 


Per 


Control 





Sept. 9, 14 
Sept. 6, 14 
Sept. 6 . 
Sept. 14 50. 
Control 


75. 63.4 
72. 5. 64.4 


34.9 


4. 
I. 
4. 
0. 
3.4 


1 
16 


- 237 
-212 
- 244 
.194 
215 


85.5 
85.7 


5.0 0 
i. 
0. 73.8 
0 
3 


97.0 
99.4 4 
97.0 9. 
93.9 4. 
_ 34. 


89.3 





30 per cent DDT emulsion with oil’ to 
make 1 gallon. This concentrate was then 
used at the ratio of 1 part to 9 parts of 
water to make the final spray. This ma- 
terial was used for all treatments except 
the final treatments on 3 plots where a 
different oil was used.‘ Variation in timing 
and number of treatments were observed 
in this field (‘Table 4). 

Discussion. AND SumMaAry.—Dilute 
DDT emulsion spray was of little value 
against the corn earworm, there appar- 
ently being insufficient penetration of the 
silk channel by the insecticide. On plots 
where 2 and 4 applications were made 
after the corn was in silk, considerable 
reduction of corn borer resulted (Table 1). 

Concentrated high oil-DDT emulsion 
sprays when applied under favorable con- 
ditions showed a high degree of effective- 
ness against the earworm, even under 
conditions of a heavy fall population. 
The effectiveness of these sprays is deter- 
mined largely by the thoroughness with 
which the silks and ears are covered. 
The straightness of plants, uniformity of 
ear height and silking period, will contrib- 


ute to success of the treatment. 

These earworm sprays are highly 
effective in protecting the ear against the 
fall armyworm, which in years of abund- 
dance is the most destructive of our sweet 
corn pests. It is the limiting factor in such 
years in the production of late market 
sweet corn in the vicinity of Washington 
D.C. 

In several treatments the ear infestation 
by corn borer was reduced 100 per cent 
while two and three earworm sprays, 
under favorable conditions, reduced the 
overall infestation of the plant 85.5 and 
99.4 per cent (Tables 2 and 4). Though 
the corn borer infestation experienced 
here may be considered mild, the high 
borer reduction in the stalks by treat- 
ments so late in the season was not ex- 
pected. These observations are supported, 
however, by results of experiments on 
timing of sprays for corn borer control.® 


3 Telura is a mineral oil of the following specifications: API 
Gravity @60°F: 33, Viscosity @100°F: 102; Viscosity index: 105; 
Unsulphonate residue: 92; Pour point: 25°F. 

4 Deobase Oil. 

5 Unpublished data by the author. 


LITERATURE CITED 


Blanchard, R. A., and W. A. Douglas, 1949, DDT sprays for control of corn earworm and budworm 
in sweet corn, USDA, Agr. Res. Admin., Bur. Ent. and Plant Quar. E-780. 
Wene, Geo. P., and R. A. Blanchard, 1949. Control of the corn earworm on sweet corn in lower 


Rio Grande Valley, Texas Agr. Expt. Sta., 


Progress Rept. 1154. 





Liquefied Gas Aerosols for Home Gardens' 


Howanrp B, Owens and L. P. Ditman, Maryland Agr. Expt. Sta. College Park 


The liquefied gas aerosol method of 
applying insecticides appears to be par- 
ticularly suited for use by the home gar- 
dener. The facility with which insecticides 
can be applied in this way is not equalled 
by any other method. To be successful 
the formulations used should be effective 
against all common insect pests of vege- 
table crops without causing undue phyto- 
toxic effect, and equipment for dispensing 
the solutions should be dependable and 
perform consistently without stoppage 
when used intermittently. 

Until the present time there has been 
but little work conducted toward the 
development of a practical garden aerosol 
for general insect control. Formulations 
which have been fourd satisfactory for 
machine application in the field cannot be 
used safely in hand dispensers because of 
the tendency to over-dose. 

These experiments were conducted for 
the purpose of obtaining information for 
eventual development of a satisfactory 
home garden aerosol formulation and 
satisfactory dispensing equipment with 
the above factors in mind. 

MarTertALs AND Mernops.—The dis- 
pensers (Fig. 1) used in these experiments 
were made of type D-2 low pressure oxy- 
gen cylinders. The solutions were applied 
through 5 foot flexible extensions which 
were equipped with Wabash refrigeration 
filters and 1.35 gallon per hour oil burner 
nozzles. These oxygen cylinders are car- 
ried in cavas cases fitted with shoulder 
straps. The cylinders were charged with 
10 pounds of solution at a filling. 

In these experiments the following five 
formulations were tested: 


Formula MD-1-49 (The formula commercially used 
for pea aphid control) 
DDT 5 
Solvent? 10 
Acetone 35 
Methyl chloride 50 
Formula MD-12-49 
Pyrethrum extract (20 per cent 
pyrethrins) 2.5 per cent 
Oil* .O per cent 
Methylene chloride .5 per cent 
Methy] chloride .0 per cent 
Formula MD-13-—49 
Pyrethrum extract (20 per cent 
pyrethrins) 
dil 


per cent 
per cent 
per cent 
per cent 


per cent 
per cent 


Methylene chloride 40 

Methy! chloride 45 
Formula MD-14-49 

Cube resin (33 per cent rotenone) 1.5 per cent 

Acetone .5 per cent 

Methy] chloride 50.0 per cent 
Formula MD-15-49 

Cube resin (33 per cent rotenone) 1.5 per cent 

Methylene chloride 48.5 per cent 

Methy! chloride 50.0 per cent 


per cent 
per cent 


The formulations were applied to four 
vegetable crops: snap beans, cucumbers, 





Dispenser used for hand applica- 
tion of garden zerosols, 


Fic. 1. 


‘antaloupes, and broccoli. All treatments 
were replicated four times on each crop 
in the usual randomized block arrange- 
ment. Treatments were made at weekly 
and semi-weekly intervals depending on 
the severity of insect populations, and the 
aerosols were applied considerably more 
heavily than would be practical in com- 
mercial use. This was done because the 
home gardener accustomed to applying 
dusts and water sprays will invariably 
apply too much until he appreciates the 
potency of insecticides in aerosol form. A 
successful home garden formulation must 

Eastern Branch Paper. ; 
1 Scientific paper No. A261, Contribution No. 2200 of the 
Maryland Agricultural Experiment Station, Department of 
Entomology. 


2 Velsicol A.R.-60. 
3 Deo-Base Oil. 
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have a wide margin of safety from foliage 
injury. 

R usuLTs.—Snap beans.—The Bountiful 
varicty of beans used in these tests was 
planted in single row plots, July 1, and 
received 5 applications of insecticide 
which were made July 20, 27, Aug. 1, 4, 
and 8. The crop was harvested August 
12, 19, and 26. On the last date the vines 
were pulled and weighed. Results of the 
snap bean treatments are given in tables 
land 2. 

Observations showed no acute injury 
by any of the formulations to bean foliage, 
no dwarfing of the plants and no signifi- 
cant effect on set or size of fruit or total 
yield of fruit. None of the formulations 


Table 1.—Results of aerosol treatments on 
the Mexican bean beetle population. A summary 
of five examinations between the time of the 
first treatment and first harvest. 








AVERAGE NUMBER OF THE Four 
StaGes ror Eacu EXAMINATION 
For Eacu TREATMENT 


Egg 
Masses 


TREATMENT 
FoRMULA Larvae Pupae Adults 


' 
| 
} 
| 
| 
} 


WO Ore wO2 Sr | 
} 


27.0 
10.0 
2 


17.0 8. 
1.0 6. 
6.0 x je 
2.0 10. 
0 6. 
11.0 7 
2.65 


MD-1-49 
MD-12-49 
MD-13-49 
MD-14-49 
MD-15-49 
Control 
F-value! 
LS.D. 


2 0 WO Or or Or 


ie) 


eC 

7 
2 
3.40 
Lie 


= 


or 


mt Or Or SD CO SD | 


6 





1 Where the F-value is significant at the 5 per cent point the 


w5.D. is given, 
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Table 2.—Summary of yields and associated 
observations on snap beans treated with aerosols. 








AVERAGE NUMBER 
or BEANs 


AVERAGE Pounpbs 
PER PLoT 





Per 
Plant 


TREATMENT 


Formuta’ Vines Beans Per Lb. 





19. 
19. 
20. 
20. 
Bes 
18. 

.58 


24.5 
23.0 
23.2 
24.7 
24.6 
24.4 
1.54 


104. 
114. 
116. 
107. 
97. 
104. 
1. 


MD-1-49 
MD-12-49 
MD-13-49 
MD-14-49 
MD-15-49 
Control 
F-value! 


18.2 
20. 
19. 
19.§ 
20. 
19. 
1.78 


Orn eoaca 


oO 


8 
4 
xj 
0 
9 
9 
5 





1 Where the F-value is significant at the 5 per cent point the 
L.S.D. is given. 


had significant effect on adult beetle popu- 
lations or on the number of eggs laid. 
Rotenone formulations caused a signifi- 
cant reduction of larvae which no doubt 
over a longer period of time would have 
been strongly reflected in the pupal popu- 
lation. The pyrethrum formulations were 
not as effective as those containing cube 
extract. 

Cucumbers.—The Arlington White 
Spine variety was planted on July 7 in 
10-hill plots. Eight treatments of the 
aerosols were applied at weekly and semi- 
weekly intervals beginning July 7 and 
ending August 22. The results of observa- 
tions on this crop are given in tables 3 
and 4. Examination of tables 3 and 4 
shows that the formula MD-1-49! caused 


1 Velsicol DDT. 


Table 3.—Summary of the results and observations of aerosol treatments to cucumbers. insect 





injury, prevalence, and plant mortality. 





Ave. Per Cent or PLants 


Infested by 
Aphids 


Ave. PLANTs PER PLot 


Ave. PLANTS PER PLoT 
Dyine 





Injured by 
Beetle! 


TREATMENT 
ForMULA Sept. 9 
MD-1-49 
MD-12-49 
MD-13-49 
MD-14-49 
MD-15-49 
Control 
F-value’ 
LS.D. 


| 
| 
| 
| 


ne 52.! 
2 78.5 
0 90. 
.0 90. 
at 95. 
.0 94. 
.60 3 

.58 7 


27.5 


_— 


S> S Sr Sr Gr 2 
2 0 Or DW = OO 


Other 
July 26 Sept. 6 Causes? 
14. 
14. 
16. 
16. 
16. 
16. 


9.¢ 
6. 
6. 
6. 
8. 
6. 


SO or & 
conan 


~2Or 2 2 2 0 | 


* FO 2 00 70 0 
Sr 2 2 Or Or Or 
wo 

© © Sw ee 
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' Based on an average of five examinations. 


? Other causes of plant death; insect injury and mechanical sa during cultivation. 
Ls 


* Where the F-value is significant at the 5 per cent point the 


.5.D. is given. 





Table 4.—Summary of cucumber yields and observations on plant conditions. 
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TREATMENT 
ForMULA 


MD-1-49 
MD-12-49 
MD-13-49 
MD-14-49 
MD-15-49 
Control 


PLANTS 


SHOWING 


ACUTE 
INJURY 


August 4 


64.1 
0 

26.1 
3.0 
1.0 
0 


Per CENT 


Per CENT 
RETARDED 


August 29 


Ave. Las. PER PLot Ave. Pants In Bioow 


Aug. 8 Aug. |1 


9 - 


So 


5. 


wt 


¢ 
uv. 
x 


é. 
5. 


oo we 
Or 2S Gs 


~ 
v 
-* 
3 


Vv 


F-value* 
L.S.D. 


Q2 
4. 
+ 


~2 29 


2S 


2 





* Where the F-value is significant at the 5 per cent point the 


considerable burning of cucumber plants 
(acute injury) and interfered with the 
normal growth of the plant. Other formu- 
las when too heavily applied caused some 
burning but did not affect plant growth. 
Observations in the field indicated burn- 
ing was most severe when plants were wet 
with dew at time of treatment. Highest 
yields of fruit and vine were obtained 
with the rotenone and pyrethrum formu- 
lations. The time of bloom was not greatly 
retarded by any of the formulations 
though there were significantly more 
plants in bloom in plots treated with the 
1 per cent pyrethrum formulation (MD- 
13-49) on August 8. This same condition 
occurred in the cantaloupe crop (table 6). 

Under conditions of the experiment, 
sitisfactory insect control was not secured. 


L.S.D. is given. 


There was a constant heavy migration 
particularly of aphids from untreated 
untreated checks and border plots to the 
treated plants. The heavy aphid infesta- 
tion was the prime factor in limiting the 
period of fruit production, the vines being 
in poor condition from aphid injury when 
pulled on Sept. 10. 

Cantaloupes.—Hale’s Best variety of 
cantaloupes was planted July 7, too late 
for a normal crop to mature. Eleven ap- 
lications of the aerosols were made at 
weekly and semi-weekly intervals after 
which time all green fruit and vines were 
weighed. In general, results (tables 5 and 
6) secured on cantaloupe are similar to 
those on cucumber. 

The DDT formula (MD-1-49) was most 
effective in controlling insect pests, but 


Table 5.—Summary of the results and observations of aerosol treatments to cantaloupes: insect 





injury, prevalence and plant mortality. 


Per Cent or PLAnts 


Infested by 
Injured by Aphids 
beetles! Sept. 9 


TREATMENT 
ForMULA 
MD-1-49 14, 50 
MD-12-49 35. 76 
MD-13-49 38. 82 
MD-14-49 40. 78 
MD-15-49 34./ 75 
Control 34.2 60 
F-value? 4.36 4.22 
LS.D. 14.3 18.0 


AVERAGE PLANTs PER PLor 


Number Dying 


July 26 Sept. 6 
24.7 14.7 25 9.75 
28.0 19. .50 .00 
25.2 19. , 25 .25 
29.2 20. .50 yf 
26.0 19. 75 Bey i 
22.5 15. 75 


Of Wilt Causes 





1 Based on the average of 5 examinations. 


2 Where the F-value is significant at the 5 per cent point the L.S.D. is given. 
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Table 6.—Summary of cantaloupe yields and observations on plant conditions. 
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TREA?MENT 
ForMULA 


Per Cent 
PLANTS 
SHOWING 
ACUTE 
INJURY 


Per CEent 
RETARDED 
PLANTS 


AVERAGE Pounps PER PLoT 


AVERAGE PLANTS IN 
BLoom PER PLoT 





Vines Fruit 


Aug. 8 


Aug. 11 





MD-1-49 
MD-12-49 
MD-13-49 
MD-14-49 
MD-15-49 
Control 


80.8 100 
0 
29.3 
0 
0 
0 


— 


0. 
9. 
12. 
11. 
12. 
0. 


4.5 


13.2 


8.5 
16.25 
17.75 
16.5 
14.5 
13.5 


F-value* 
LS.D. 


4. 2.63 
7. bie 


js) 
WwW OO 


Sw DS iom 





* Where the F-value is significant at the 5 per cent point the L.S.D. is given. 


severely injured the plants. The plots 
treated with the pyrethrum and rotenone 
formulations developed the most fruit and 
vines under conditions of this experiment. 
The pyrethrum and rotenone formulations 
did not affect the set of fruit. The heavy 
aphid infestation favored by the cool fall 
weather was not satisfactorily controlled 
by any of the formulations. Vines were in 
bad condition at time of harvest, and fruit 
was about one-half grown. 
Broccoli.—Green sprouting broccoli was 
set in the field August 6. Treatments were 
applied six times, the first August 22, 
and the last October 28. Observations on 
insect populations, yields, and plant in- 
jury are given in table 7. All formulations 
were highly effective against the cabbage 
looper and the imported cabbage worm. 
Effectiveness against the cabbage aphid 
was questionable. A heavy parasite popu- 
lation developed on the melon aphids and 
after these crops were harvested the para- 
sites moved to the broccoli greatly reduc- 


ing the cabbage aphid infestation. The 
Velsicol formula caused considerable burn- 
ing of the plants which apparently re- 
sulted in some plant retardation as vigor- 
ous growth took place after the last treat- 
ment. Formula MD-13-49 caused some 
burning where heavily applied. Such in- 
jury resulted more in delaying the matu- 
rity of the crop than in reduction of the 
yield. 

Dispenser operation—Faulty dispenser 
operation occurs as complete stoppage of 
flow or as spitting or intermittent flow. 
Complete stoppage is usually caused by 
obstructions in the nozzles while intermit- 
tent flow may be caused by a partially 
clogged filter or constrictions in the feed 
line. Complete stoppage in four instances 
occurred in these tests, but once nozzles 
and lines were cleaned, no more trouble 
resulted. Toward the end of the experi- 
ment filter cones needed replacing. 

Summary.—None of the formulations 
tested proved completely satisfactory as 


Table 7.—Summary of observations on broccoli treated with aerosols. 








Per Cent or PLANTS 





Infested with Aphids 


Infested or 
Injured by 
Worms’ Ave. Las. or 


Cut Heap 





Acutely 
Injured 


TREATMENT 
ForMULA 


Retarded 


Sept. 17 


Nov. 1 Nov. 1 PER PLot 





MD-1-49 100 
MD-12-49 0 
MD-13-49 20 
MD-14-49 0 
MD-15-49 0 
Control 0 
F-value* 

LS.D. 


100.0 
100.0 
97.5 
97.5 
97.5 
100.0 





* Where the F-value is significant at the 5 per cent point the L.S.D. is given. 
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a general treatment for all four vegetable 
crops. The DDT-Solvent formulation 
seemed most effective against all insects 
concerned within this work except the 
Mexican bean beetle, but injured all 
crops except beans. Acute injury was in 
most instances apparently caused by 
Velsicol A.R. 60. The pyrethrum formula- 
tions were effective against cabbage 
worms, but not as effective against the 
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Mexican bean beetle as those containing 
rotenone. None of the formulations satis- 
factorily protected young cucurbits from 
the striped and spotted cucumber beetles, 
Dispensers used in these tests appeared 
to be about the proper size to be easily 
handled and to hold an_ appreciable 
amount of solution. They were dependable 
in their operation and with the nozzle at 
a 90 degree angle gave good coverage. 


High Clearance Ground Machinery Developed 
in Maryland for Spraying Corn 


GrorGeE S. LANGrorp, Ernest N. Cory, and J. R. Foster, University of Maryland, College Park 


The spraying of corn is of increasing 
concern to corn growers in Maryland. The 
Japanese beetle and the European corn 
borer are the two insects for which corn 
is most often sprayed. There is consider- 
able interest in sprays for the corn ear 
worm. Control for this combination of 
insects makes it desirable for the grower 
to be prepared to spray corn from the time 
it is 12 inches high until the plants are 
well past the silking stage. Spray costs, 
when compared with the value of the crop 
often are in excess of sound economic 
considerations. There is a distinct need 
and demand for more efficient and eco- 
nomical methods for spraying corn to 
control these insects. Fast moving mobile 
equipment capable of more effective utili- 
zation of insecticides seems to be the best 
possible solution. During the past 2 years, 
with cooperation and guidance from agri- 
cultural and spray equipment engineers 
and financial support from canners and 
farm organizations, a study of the con- 
trol possibilities for such equipment has 
been made. 

In order to spray corn rapidly, mobile 
fast-moving facilities were needed to 
transport spray equipment through corn 
fields with minimum injury to the grow- 
ing corn. To provide these facilities ex- 
perimental kits or attachments to give 
tractors a five foot clearance, and narrow 
gauge tractors were built. 

For speed and economy of operation 
the use of concentrated insecticides 
offered possibilities. Therefore, spray 
equipment that would apply concentrated 
sprays quickly over relatively large areas 
was mounted on both the high clearance 


and narrow-gauge tractors. The equip- 
ment selected consisted of spray booms 
connected to gear and hydraulic pumps, 
thus providing high and low pressures, 
mist blowers, multiple dise  microsol 
sprayers and row crop dusters.” 

Approximately 5500 acres of corn have 
been sprayed with equipment mounted on 
high clearance tractors. The results ob- 
tained on operational and control poten- 
tial for several of the machines were im- 
pressive. They indicate fast-moving 
ground equipment dispersing insecticides 
in relatively small amounts of water has 
possibilities for corn spraying. Japanese 
beetle control was outstanding with 1 
pound of DDT in 2 to 10 gallons of liquid 
per acre. With these jow volume sprays, 
control of the European corn borer was 
less effective. Boom type nozzles using 
DDT or parathion in 15 to 25 gallons 
of water showed promise for corn borer 
control. With equipment mounted on high 
clearance tractors, it was possible to 
spray from 50 to 100 acres of corn a day 
at costs which seemed to make spraying 
economically practicable. 

The hydraulic assembly, with boom 
and nozzles, mounted on the high clear- 
ance, long wheel base tractor (Fig. 1), 
operating at 300 to 400 pounds pressure 
and delivering 15 to 25 gallons per minute, 
gave the most complete spray coverage. 
Acreage could be sprayed most rapidly 


1 The high clearance kits were built by the Phelps-Roberts 
Machine and Welding Company, Washington, . and the 
narrow gauge tractors by A. C. Harn, Parkton, Maryland. 

2 W. W. Tranner, of the A. B. Farquhar Co., cooperated in de- 
signing boom mechanisms and mounting the hydraulic pumps; 
George E. Tirrel, A. B. Farquhar Company, the mist blowers, 
and John Hession, Darien, Connecticut, the multiple dise micro- 
sol sprayers. 
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Fig. 1.—Farm tractor elevated for spraying corn. The stilts used to elevate this tractor were angled backwards 
to give a long wheel base and provide maximum stability. This machine is equipped with a boom and 
nozzle assembly on front for spraying, and a dusting assembly on rear for dusting. 


with the mist blowers and multiple dise 
microsol sprayers. 

Good control of both the Japanese 
beetle and the European corn borer was 
obtained with sprays dispersed by certain 
of the experimental narrow gauge tractor 
assemblies. But as_ efficient functional 
units the assemblies tested cannot be con- 
sidered satisfactory in their present stage 
of development. 


Tuer High CLEARANCE ASSEMBLIES.— 
In 1948 four tractors were given high 
clearance by the use of special kits. This 
equipment was designed so that by re- 
moving the kits the tractor would revert 
to a standard tractor for ordinary farm 
use. High clearance was accomplished by 
using Farmall-H tractors provided with 
perpendicular stilt-like attachments which 
elevated the base of the carriage to a 


Fic. 2.—Farm tractor elevated with perpendicular stilts. This assembly is equipped with boom on front and 
mist blower on rear. Hession Microsol Sprayers were also mounted and used on elevated tractors of this type. 
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Type of experimental narrow-gauge tractor employed to spray corn. Experimenta] Hession Mi- 


crosol sprayers and booms with nozzles were mounted and used on narrow gauge tractors. 


height of five feet above the ground (Fig. 
2). The rear axles were elevated by two 
metal sleeves. Chain belts operating out- 
side of these sleeves were used to transmit 
the power from the axles to the driving 
wheels for three of the units. In one unit 
the chains were operated inside the hous- 
ing formed by the stilts. It was originally 
intended to employ housed chains in all 
units, but it was a period when material 
shortages were such that the right type of 
chains were not available. The front of 
the tractor was elevated by building a 
longer supporting fork which was substi- 
tuted for the standard one. 

Elevated tractors of the type described 
were used during the past 2 years to spray 
approximately 5000 acres of corn. The 
perpendicular stilts made the wheel base 
for these particular mountings shorter 
than desirable and the center of gravity 
was rather high. But with the spray tank 
suspended below the crank case these trac- 
tors proved to be quite stable on most 
Maryland terrain on which corn is grown. 
They required careful handling on hilly 
terrain. 

In an attempt to improve on the mount- 
ing just described another Farmall-H 
tractor was elevated for high clearance at 
the beginning of the 1949 sesaon. (Fig. 1) 
Elevation was accomplished in the man- 
ner described for the preceding machines. 
The clearance on this tractor was 4 feet 
7 inches. The rear stilts were angled 
backwards at an angle of approximately 


30 degrees. The longer wheel base in- 
creased the stability of the tractor and no 
mechanical difficulties were encountered. 

Spray Tanks.—Cylindrical galvanized 
iron tanks, with a capacity of 120 gallons 
attached so that they were demountable, 
were used on all high clearance assemblies. 
They were suspended beneath the crank- 
‘ase of the elevated tractors. All tanks 
were equipped with bottom drains. Agi- 
tation was provided by forcing the excess 
spray not used in application through a 
perforated pipe running through the 
spray tank. Tanks with a greater capacity 
would be desirable, especially when there 
is a need for applying 10 or more gallons 
of spray to the acre. Often as much time 
is spent filling spray tanks as in actual 
spraying. 

Spray Booms ror CONCENTRATED IN- 
SECTICIDES.—Two units involving boom 
sprayers were operated from high clear- 
ance tractors. The units were connected 
so that either a gear or a hydraulic pump 
could be used. Both pumps were demount- 
able equipment and operated from a power 
takeoff. This permitted a comparison of 
results obtained from spraying with low 
pressure, 25 to 70 pounds, the usual pres- 
sure for ordinary gear pumps and spray- 
ing with high pressure, 300 to 400 pounds 
delivered by a well-constructed hydraulic 
pump. Liquid breakup and plant coverage, 
as well as insect control was more com- 
plete with high pressures than with low 
pressures. 
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The spray boom equipped with the 
proper nozzles and connected to a high 
pressure hydraulic pump was found to be 
an efficient applicator for concentrated 
sprays. The principle of the boom sprayer 
is sound. Spray materials may be directed 
and placed for complete coverage under 
a wide range of conditions. 

By the interchange of nozzles it was 
practical to apply miscible insecticides in 
water concentrates of from 5 to 25 gallons 
per acre. Where the insecticide was for- 
mulated as a wettable powder, from 20 
to 25 gallons of water was required to 
prevent nozzle stoppage. Best coverage is 
obtained when water is used in excess of 
10 gallons per acre. With an operating 
pressure of 400 pounds, and water in ex- 
cess of 10 gallons per acre, sprays were 
broken into exceptionally fine mists which 
with proper nozzle arrangements would 
envelop and completely cover the foliage. 

The total acreage that may be sprayed 
in a day with the boom assembly will 
vary with working conditions. The avail- 
ability of water and the amount being 
applied are important factors. With a 35- 
foot boom equipped to cover 10, 42-inch, 
rows and traveling at 3 miles per hour it 
is theoretically possible to spray approxi- 
mately 12 acres an hour. In actual field 
operations (10 gallons of spray per acre) 
the acreage usually covered under Mary- 
land conditions will range fro.n 40 to 50 
in an 8-hour working day. On several 
occasions using a 10 and 12 hour working 
day, and 5 gallons of spray per acre, as 
much as 100 acres were sprayed. 

The boom unit mounted on the stabi- 
lized high clearance tractor (Fig. 1) and 
operated at 300 to 400 pounds pressure 
gave indication of being a satisfactory 
machine for spraying corn under Mary- 
land conditions. While not as fast as 
other machines under observation, it 
was capable of efficient operation under 
a wider range of conditions. 

Mist BLowers.—T wo designs of mist 
blowers were employed. The first design 
was built for power take-off from the 
tractor and a gear pump was employed 
to deliver the spray into the air stream 
at pressures of from 30 to 50 pounds. The 
air nozzle opening had a diameter of 13 
inches. The blower provided approxi- 
mately 6000 cu. ft. of air per minute 
flowing from the nozzle at approximately 
100 miles per hour. The driving of this 


LANGFORD ET AL.: High CLEARANCE GROUND SPRAYERS 


201 


mist sprayer from power take-off did not 
prove entirely satisfactory. The changing 
speeds encountered in the tractor often 
adversely influenced the air blast and the 
resulting swath width and spray mist. 

In order to eliminate the disadvantages 
of the power take-off and provide im- 
proved facilities for the distribution of 
spray materials the above machine was 
equipped with a gasoline engine, and the 
gear pump was replaced with a hydraulic 
pump for delivering spray into the air- 
stream at 400 lbs. pressure. These changes 
produced a superior type of mist blower. 

Equipped with cluster type spray jets 
fitted with nozzles in keeping with the 
work to be done, this machine gave out- 
standing performance. By using ten or 
more gallons of spray to the acre at 400 
lbs. pressure through cluster jets and under 
conditions of calm, corn within a 50 foot 
swath could be completely engulfed with 
spray mist. 

The mist blower was used with success 
to spray corn for the control of Japanese 
beetles. The swath that may be covered 
effectively with the mist blower is affected 
by a number of factors. Strong and chang- 
ing winds will affect the operation and 
use of the mist blower. The observations 
reported for the mist blower in this paper 
are based on a 50-foot swath width and 
operation under conditions of relative 
calm. With suitable nozzles, high pressures 
and sufficient water corn plants may be 
completely engulfed with spray mists. 

Mist blowers are relatively fast. Start- 
ing with a loaded spray tank, using a 50- 
foot swath, and traveling at 3 miles an 
hour, it is possible to spray approximately 
18 acres an hour. Under normal working 
conditions as encountered in practical 
field operations a range of 50 to 75 acres 
per day is a good average. Under favor- 
able conditions this may be appreciably 
increased. Water supply and _ refilling 
facilities are major factors in the acreage 
covered. 

Mott1ete-Disc Microsou SPRAYER.— 
Three of these sprayers have been used on 
high clearance tractors for spraying corn. 
This sprayer, the field model Hession 
Microsol Sprayer, is gasoline operated 
from a self-contained engine. Concen- 
trated insecticides are broken into very 
small particle sizes by being dispersed 
through multiple-dises of thin metal 
revolving at high speed. An air blast from 
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a blower mounted behind the whirling 
dises provide the propelling force for 
delivering and directing the spray. Wet- 
table powders cannot be used in this 
sprayer. It was built for the utilization of 
solutions. Using from 2 to 5 gallons of 
either oil solution or miscible insecticide 
in water, this machine gave outstanding 
performance in the control of the Japanese 
beetle with swath widths of from 50 to 
65 feet. Atmospheric conditions affect the 
distribution of insecticide with this ma- 
chine. The conditions of calm encountered 
in early morning and late evening were 
ideal. The width of the effective swath is 
greatly influenced by the quantity of in- 
secticide dispersed, the speed of travel and 
by the direction and force of the wind. 
Spraying with this machine was found to 
be exceptionally fast. The results with it 
for the control of the Japanese beetle 
were especially good. Under normal work- 
ing conditions from 60 to 90 acres of corn 
may be sprayed in a day. As much as 150 
acres have been sprayed in a single day. 

The machine, originally built for mos- 
quito control, is lightly constructed and 
there is entirely too much vibration. This 
vibration and the heavy continuous work 
involved in the spraying of corn resulted 
in several mechanical difficulties that 
tended to mar the performance of a prom- 
ising sprayer. The sprayer needs condi- 
tioning for hard and continuous work. 

Narrow GAvuGE TRACTOR ASSEMBLIES. 

~The problem of applying insecticides to 
tall corn was also attacked by using nar- 
row-gauge tractors designed to operate 
between two rows of corn. The tractors 
had an overall width of 30 inches and were 
designed to work in corn planted in 42 
inch rows. They were powered by Crosley 
automobile engines. 

Two types of spray equipment were 
mounted on these tractors. They were 
experimental multiple-dise microsol spray- 
ers and spray booms (Fig. 3). The insecti- 
cide was carried in a 30-gallon tank 
mounted behind the driver’s seat. Spray 
materials at pressures of from 20 to 80 
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pounds were delivered to the spray nozzles 
by a belt-driven gear pump operated with 
power take-off from the tractor. 

Two experimental models of multiple- 
disc microsol sprayers* were tested. One of 
these lacked a blower and depended 
entirely on air currents to disperse the 
spray mist once it was thrown out by the 
rotating dises. The other was provided 
with a blower behind the whirling disc to 
give direction to the spray. The sprayer, 
provided with the blower, had an effec- 
tive swath of approximately six rows. The 
one without the blower was unsatisfac- 
tory. These sprayers were mounted on a 
vertical, adjustable rod at the rear of the 
tractor. The rotors were propelled by 
electricity generated by a 110 volt, I kilo- 
watt electric generator mounted just 
above and to the rear of the tractor engine 
and driven from a power takeoff. The high 
mounting of this heavy generator tended 
to make the narrow tractor top heavy on 
hillsides and rough ground. 

The boom sprayers consisted of a simple 
unit attached to the rear of the tractor in 
such a manner that it could be adjusted 
for corn of different heights. The boom 
was capable of spraying four rows of corn. 
The use of the boom permitted the elimi- 
nation of the heavy generator above the 
tractor engine, thus increasing the sta- 
bility of the tractor. 

Good control on the Japanese beetle 
was obtained with the multiple-dise 
microsol sprayer. No observations were 
made on the control of the European 
corn borer with this sprayer. Control of 
both the Japanese beetle and European 
corn borer was obtained with the boom 
sprayer. These narrow gauge experimen- 
tal assemblies cannot be considered satis- 
factory as efficient functional units in 
their present stage of development. The 
total acreage that may be sprayed with 
them is very limited as compared to that 
which may be sprayed with larger units 
mounted on high clearance tractors. 


3 Designed and developed by John Hession, Darien, Conn. 








Ecological Studies of the Rice Weevil 
D. Bap Reppy, University of California, Berkeley 


The rice weevil, Sttophilus oryzae (L), 
is one of the most important destructive 
insects known. It attacks cereal grains and 
certain cereal products causing tremen- 
dous losses amounting to hundreds of 
millions of dollars each year. Although 
cosmopolitan in distribution, it occurs in 
greatest abundance in the warmer humid 
regions of the world. 

The factors of temperature and mois- 
ture play a very important role in the 
environment of the rice weevil. The effects 
of these factors are so closely interrelated 
and interacting that a complete study of 
one can not be made without considering 
the other. The literature concerning the 
influence of these factors upon the rice 
weevil is extensive and in recent years 
many investigations have yielded much 
valuable information contributing toward 
a better understanding of the ecology of 
the rice weevil. However, some of the re- 
sults and observations reported are con- 
tradictory and somewhat confusing. In 
the present investigation experiments were 
designed to determine the effect of tem- 
perature, relative humidity and the mois- 
ture content of wheat upon oviposition, 
rate of development and the degree of 
infestation by the rice weevil. 

EXPERIMENTS ON Oviposition.—Of the 
several factors which influence oviposition 
of the rice weevil temperature and rela- 
tive humidity are the most important. 
Experiments were conducted to deter- 
mine the effect of wide ranges of temper- 
ature and relative humidity upon the 
rate of oviposition and egg hatching. 

Procedure.— Constant — temperatures 
that ranged from 13° to 35° C. and rela- 
tive humidity which ranged from 30 to 
99 per cent were used during the investi- 
gation. Relative humidities were obtained 
by using varying concentrations of sul- 
phurie acid solutions. Experiments deal- 
ing with the influence of temperature upon 
oviposition were conducted at a relative 
humidity of 84 per cent. The influence of 
relative humidity upon oviposition was 
investigated at a constant temperature of 
30° C. One hundred equal-sized kernels 
of White Federation wheat having a 
moisture content of 11.6 per cent were 
spread out in a thin layer over the bottom 


of each culture bottle of approximately 
50 ml. capacity. Ten mated females 1 
month old were introduced into each 
culture bottle which was then covered 
with light muslin cloth. These cultures 
were placed in desiccators containing 
sulphuric acid solutions that gave the 
desired relative humidities. The desic- 
cators were kept in cabinets of constant 
temperature. After 48 hours all the females 
were removed from each culture. Each 
experiment was replicated three times. 

The oviposition sites of the rice weevil 
were determined by using the staining 
method developed by Frankenfeld (1948). 
The number of eggs deposited was re- 
corded and observations were made to 
determine what proportion had hatched. 

Resuuts.—In determining the influ- 
ence of temperature upon oviposition, it 
was found that the most eggs were laid 
and the largest percentage hatched at 
30° C. At temperatures above or below 
30 ° C. the number of eggs laid and the 
percentage hatched steadily decreased. 
Very few eggs were laid and none hatched 
at 13° or 35° C. 

The results definitely showed that the 
optimum temperature for egg laying and 
hatching at a relative humidity of 84 
per cent was 30° C. The temperature zone 
favorable for the majority of egg laying 
was between 28° and 30° C., and for 
hatching between 28° and 32° C. The 
range of temperature for egg laying and 
hatching above the optimum was consid- 
erably shorter than the range of temper- 
ature below this point. 

The number of eggs per 100 kernels of 
wheat increased correspondingly with 
increasing relative humidity. The maxi- 
mum number of eggs was laid at a rela- 
tive humidity of 99 per cent, although a 
very large number was laid at a relative 
humidity of 84 per cent. Relative humid- 
ity of 73 per cent or less was distinctly 
unfavorable for egg laying and no eggs 
were laid at a relative humidity of 30 
per cent. The relative humidity most 
favorable for oviposition was also the 
best suited for egg hatching. It was ob- 
served that relative humidity exerted a 
greater influence upon the number of eggs 
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Table 1.—Influence of constant temperature, relative humidity and moisture content of wheat 
upon the length of the life cycle and infestation of the rice weevil. 








MolsTURE 
CONTENT 
WHEAT, 


RELATIVE 
Hvumipiry, 


TEMPERATURE 
og” 


AVERAGE 
DEVELOPMENTAL 
PEerIop, 

Days 


INFESTATION, 
Per CENT ReEMARkKs 





Per CENT 


Per CENT 


32. 


25. 
26.6 
30. 
32. 


25. 
26. 
30. 
32. 


20. 
25. 
26. 
30. 
$2. 


0. 
0. 
No eggs laid 


Eggs laid but 
failed to hatch 


Larvae failed 
to mature 

33. 13. 

31. 20. 

27. 35. 

29. 20. 


53. 14. 
31. 17. 
28. 23 
93. 48. 
25. 39.8 





laid than upon the number of eggs that 
hatched. 

At a constant temperature of 30° C. 
the relative humidity favorable for ma- 
jority of egg laying ranged from 90 to 99 
per cent and for hatching from 75 to 99 
per cent. 

Tsai & Chang (1935) have reported that 
the range of relative humidity for ,oviposi- 
tion was 60 to 100 per cent, but in the 
present investigation egg laying occurred 
at a relative humidity of 52 per cent. 

Rate OF DEVELOPMENT AND DEGREE 
or Inrestation.—The interaction of 
temperature, relative humidity and the 
moisture content of the grain exerts a 
great deal of influence upon the rate of 
development and the degree of infestation 
of the rice weevil. Several experiments 
were carried out to determine the effect 
of these factors upon the weevil. 

Procedure.—White Federation wheat 
was brought into equilibrium in moisture 
with relative humidities of 46, 52, 60, 
73 and 83 per cent. Five grams of each 
lot were placed in culture bottles and 15 
mated females about 2 months old were 
introduced into each bottle which was 


then covered with a light muslin cloth. 
These cultures were placed in desiccators 
containing solutions of sulphuric acid 
which gave relative humidities corre- 
sponding to those with which the wheat 
was brought into equilibrium. The desic- 
cators were kept in cabinets of constant 
temperature that ranged from 20° to 
32° C. After 24 hours the females were 
removed from each culture. Each experi- 
ment was replicated three times. The 
dates of oviposition and emergence of 
adults from each culture were recorded. 

The number of wheat kernels in each 
culture that were infested by the rice 
weevil was determined and the percent- 
age of infestation was calculated. 

The mositure content of wheat was 
determined on the basis of weight of un- 
dried kernels. 

Resutts.—The’ experimental _ results 
are given in table 1. An examination of 
the table indicates that weevils emerged 
in the shortest time at 30° C. in wheat of 
any moisture content in which the weevil 

yas able to complete development. In 
wheat having a moisture content of 17.6 
per cent the length of development was 23 
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days at 30° C., and above or below this 


temperature there was an increase in the. 


length of the life cycle. This phenomenon 
was exhibited in wheat having different 
moisture contents. It is also seen from 
the table that at no temperature were 
eggs laid in wheat having a moisture con- 
tent of 7.4 per cent. In wheat having a 
moisture content of 9.0 per cent eggs 
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Fic. 1.—Length of time necessary for the rice weevil 

to complete its development at several constant tem- 

peratures and in wheat having varying moisture 
contents, 


were laid but failed to hatch. In wheat 
having a moisture content of 10.2 per cent 
weevils completed development at tem- 
peratures up to 30 °C. but at 32° C. larvae 
failed to develop into adults. 

The influence of temperature and the 
moisture content of wheat upon the 
length of the life cycle of the rice weevil 
is shown graphically in figure 1. Again it 
is revealed that the rate of development 
was most rapid at 30° C. in wheat having 
different moisture contents favorable for 
weevil development, and the length of the 
life cycle was increased above or below 
this temperature. The results obtained 
with wheat of 13.2 per cent moisture ap- 
proach those obtained with 17.6 per cent 
moisture, and from the practical stand- 
point the results secured with wheat of 
13.2 per cent moisture are the most impor- 
tant because wheat with a moisture con- 
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tent of 17.6 per cent can not be stored 
safely and probably would deteriorate due 
to other causes even if no weevils were 
present. 

Mathlein (1938) and Moutia (1942) 
have reported that weevils could develop 
in grain having a moisture content of 9.9 
and 8.5 per cent. The results of the pres- 
ent investigation, however, indicate that 
the lower limit of moisture content of the 
grain at which the weevil can complete 
its development, other conditions being 
favorable, is above 10 per cent. Among 
other investigators who recorded 10 per 
cent moisture as the minimum require- 
ment for weevil development are David- 
son (1940), Harris (1943) and Birch 
(1945). However, it should be pointed out 
that at 32° C. weevils could not complete 
their development in wheat having a 
moisture content of 10.2 per cent, a higher 
moisture content being required at this 
temperature. 

The degree of infestation of wheat by 
the rice weevil is greatly influenced by 
temperature and the moisture content of 
wheat (Table 1). The results showed that 
the highest percentage of infestation 
occurred at 30° C. with wheat of all the 
moisture contents used. The degree of 
infestation increased progressively with 
moisture content of wheat. 

SumMary.—The interaction of temper- 
ature, relative humidity and the moisture 
content of the grain exerts a great influ- 
ence upon the biology of the rice weevil. 

At 30° C. and 99 per cent relative 
humidity the maximum number of eggs 
were laid and the highest percentage 
hatched. At 13° or 35° C. very few eggs 
were laid and none of them hatched. Rela- 
tive humidity of 73 per cent or less was 
unfavorable for oviposition and no eggs 
were laid at a relative humidity of 30 per 
cent. 

In contrast to the influence of temper- 
ature, the effect of relative humidity 
upon oviposition rate and egg hatching is 
direct, that is, increasing with rising 
humidity. 

Rice weevils laid no eggs in wheat 
having a moisture content as low as 7.4 
per cent. However, eggs were laid in 
wheat having a moisture content of 9.0 
per cent but these failed to hatch. Devel- 
opment, although greatly retarded, ‘was 
completed in wheat having a moisture 
content of 10.2 per cent at 25°, 26.6° and 
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30° C., but not at 832° C. However, where 
the moisture content was higher the life 
cycle was completed at 32° C. The 
shortest period of development was in 
wheat having a moisture content of 17.6 
per cent. 

The degree of infestation is greatly 
influenced by temperature and the mois- 
ture content of wheat. The percentage of 
infestation was highest at 30° C. and in 
wheat having a moisture content of 17.6 
per cent. 
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On the basis of the experimental rests 
it can be concluded that the optinum 
conditions for weevil activity are 28° to 
30° C. 75 to 90 per cent relative humidity 
and wheat having a moisture content of 
13.5 to 17.6 per cent.! 


1 Acknowledgment.—Grateful acknowledgments are made to 
Dr. A. E. Michelbacher for his guidance and advice during the 
investigation. Gratitude is expressed to Professor E. O. Essig, 
Chairman of the division of entomology and parasitology, for his 
help and provision of the facilities. 
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TWENTY-FOURTH ANNUAL WESTERN COOPERATIVE SPRAY CONFERENCE 


The Twenty-fourth Annual Conference of the 
Western Cooperative Spray Project was held at 
Portland, Oregon on January 5 to 7 to discuss the 
research work members did in 1949 on the spraying 
of deciduous fruit trees. 

Primary interest was in the reports on the effect of 
parathion on orchard mites and insects. Reports 
were also made on work on the cherry fruit fly, orien- 
tal fruit moth, prune thrips, pear psylla, codling 
moth, aphids, scale insects, and on other stone fruit 
insects, cranberry and filbert insects, as well as on 
fungous diseases. 

The suggestions for the use of orchard sprays 
were revised somewhat. These are used as a basis for 
the recommendations issued by state agencies and 
others. 

On Saturday the members were guests of the 


Pacific Insecticide Institute at a luncheon presided 
over by Mr. Ed Littooy, of the Colloidal Products 
Corporation. Talks were given on insects and their 
control and the suggestions of the Project were dis- 
cussed. About 160 attended the luncheon, including 
members of the Project, representatives of insecti- 
cide companies and fieldmen of growers’ organiza- 
tions. 

Attendance at the closed sessions totalled about 
75, including chemists, entomologists, horticultur- 
ists and plant pathologists from the Experiment 
Stations of California, Idaho, Oregon, Utah and 
Washington, the State Departments of Agriculture 
of California, Idaho, Oregon and Washington, and 
the U. S. Department of Agriculture. 

FE. J. Newcomer, Yakima, Wash., Chairman 
F. L. Overtey, Wenatchee, Wash., Secretary 





Ara@yLE McLacHiLan 


The death is reported of Argyle McLachlan, 67, on 
December 24, at Calexico, California, where he had 
lived for the past thirty years, since 1934 secretary 
manager of the Southwest Flaxseed Association 
which he helped organize in 1934. He will be remem- 
bered by entomologists connected with federal cot- 
ton insect investigations in 1904 and 1905 for his 
laboratory work on the boll weevil predator, the 
Guatamalan ant, or Kelep, at the Victoria, Texas, 
laboratory under the immediate direction of Dr. O. 
F. Cook on temporary assignment from the Bureau 


of Plant Industry. The results of his studies were in- 
corporated in Technical Bulletin 10 of the Bureau of 
Entomology. After the kelep proved unable to sur- 
vive the winters in our cotton states Mr. McLachlan 
continued with the Bureau of Plant Industry, spe- 
cializing on cotton production in the southwest. He 
was author of a bulletin of that Bureau on cotton 
growing in the Imperial Valley. He resigned from 
the BPI about 1915 and for the years thereafter was 
prominantly identified with cotton and flax interests 
of the Valley. A.W.M. 
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Relative Toxicity to Insects of Natural Pyrethrins and 
Synthetic Allyl Analog of Cinerin I 


Joseru B. Moore, McLaughlin Gormley King Co. 


The synthesis by LaForge (1948), 
Schecter (1949) and their associates of 
analogs of some of the active principles of 
pyrethrum flowers has raised questions 
of considerable economic importance. In- 
vestigation of the process by several 
manufacturers has shown that the syn- 
thesis is commercially practicable. Fur- 
thermore, the cost of the synthetic allyl 
analog of cinerin I, the most toxic of the 
synthetic products, is somewhat less per 
pound than the present cost of natural 
pyrethrins. 

Disregarding the greater stability of 
the synthetic product (Gersdorff 1949), 
and the fact that its relative toxicity to 
man has not yet been accurately de- 
termined, it is obvious that its position in 
the industry as an insecticide depends on 
the relative toxicity of natural pyrethrins 
and the synthetic product. 

Seven samples of the allyl analog of 
cinerin I (hereafter referred to as alle- 
thrin) were received from five different 
sources and were assayed by the Seil 
and Mercury Reduction! methods. A 
factor of .00604 grams “‘synthetic cin- 
erin’ was used for each ml. of .02N NAOH 
solution in the Seil method and .00525 g. 
for each ml. of 01M KIO; in the Mercury 
Reduction method. 


Table 1.—Analysis of allyl analog of cinerin I 
from different sources. 





MeErcURY 
Soin REDUCTION 

SAMPLE MANnv- MetuHop Metuop 
No. FACTURER PERCENT PER CENT 


wo 


88.7 
89. 
97 . 4 
86. 95. 
91. 99. 


a oie 
5 
wo 


Or Sr Or & ¢ 


~1 





A composite of several samples of Pyro- 
cide 175 20 (per cent pyrethrins) was made, 
treated with petroleum ether to remove 
any possible altered pyrethrins and as- 
sayed. This sample was used as a stand- 
ard for comparison in all these experi- 
ments. The assay was 21.43 per cent. 


These samples were made up into five 
different types of commercial formulae: 
water emulsions, dilute dusts, aerosol 
mixtures, household sprays and cotton 
and paper impregnation formulae. 

These various mixtures were then tested 
by McLaughlin Gormley King Company 
and 15 other cooperators, including ex- 
periment stations and other companies. 

These experiments were conducted on 
a wide variety of insects, in various 
sections of the country. 

It has been pointed out by Stoddard & 
Dove that when concentrations of the 
allyl homolog of cinerin I and of natural 
pyrethrins are varied, the allyl homolog 
of cinerin I is more toxic than natural 
pyrethrins when the concentration reaches 
a point of 50 mgs. per 100 ml. of base oil 
in the turntable method and about 150 
mgs. per 100 ml. in the Peet-Grady 
method. 

It should be noted here that the con- 
centrations used in these tests are far be- 
low this level and this crossing-over of the 
toxicity curves does not occur at the lower 
concentrations. 

Some data, as yet unpublished, by the 
United States Department of Agriculture 
also indicates that the allyl homolog of 
cinerin I is more toxic at the higher con- 
centrations. 

The water emulsion sprays were made 
in a pine oi] formula containing 1.4 per cent 
pyrethrins. This formula made with the 
natural pyrethrins was compared with 
the same formula containing an equal 
amount of allethrin substituted for the 
pyrethrins. These sprays were used on 
plants in the field except in the case of the 
corn borer. 

Table 2 indicates that allethrin is 
about one-half to one-third as toxic as 
natural pyrethrins, the squash bug show- 
ing more resistance to allethrin than 
either the cabbage worm or the corn borer. 

The dusts used were the impregnated 
type using the same formula as for Dry 
Pyrocide. Inasmuch as previous tests indi- 


Paid paper. 
3 Pyrocide 175. 
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Table 2.—Comparative toxicity of allethrin and pyrethrins in water emulsion sprays. 








MANvu- 


FACTURER LAB. INSECT 


——= 


Kit 


Per Cent 


ALLETHRIN 
g/100 ml. 


PYRETHRINS 
g/100 ml. 





Squash bug 
Squash bug 
Squash bug 
Squash bug 
Imported cabbage worm 
Imported cabbage worm 
Imported cabbage worm 
Imported cabbage worm 
Imported cabbage worm 
Imported cabbage worm 


Pr rrr Pree re PrP 


European corn borer 3rd instar 
European corn borer 8rd instar 
European corn borer 5th instar 
European corn borer 5th instar 


.0065 


.0065 


.0033 


.0065 


.0065 


aw 


~~ be ore 
Coe S eo 


.0033 


.0043 


.013 


.0065 


.013 


oo 


.0033 


.0065 


woo D> 
oo 


— 


we 


.0065 


.013 





cated that allethrin was somewhat less 
toxic than pyrethrins, the dusts were 
made up with the allethrin content 
twice that of the pyrethrin content. Where 
counts are given, the dusts were used in 
the field. The others were cage tests. 

Table 3 again shows the varietal dif- 
ference in resistance of insects to alle- 
thrin, the cabbage looper being the 
least resistant, the squash bug and 
Papilio polyxenes the most resistant. 

The aerosol tests were made in a Peet- 
Grady chamber using several types of 
formulae: 


1. Pyrethrins and allethrin 

2. Pyrethrins and allethrin in combi- 
nation with DDT 

3. Pyrethrins and allethrin in com- 
bination with piperonyl butoxide and 
DDT 

The allethrin is equal in _ toxicity 
to pyrethrins against the housefly. The 
knockdown when in combination with 
DDT is enhanced in both cases. The syn- 
ergistic effect of piperonyl butoxide is 
considerably less with allethrin than 
with pyrethrins. 

The aerosol tests in Laboratory A were 


Table 3.—Comparative toxicity of allethrin and pyrethrins in impregnated dusts. 








Manvu- 
FACTURER 

- A Squash bug 

3 ! Squash bug 

- i Larvae of Papilio poly- 
xenes on dill 

3 f Larvae of Papilio poly- 
zenes on dill 
Imported cabbage worm 
Imported cabbage worm 
Cabbage looper 
Cabbage looper 
6-spotted leafhopper 


LAB. INSECT 


6-spotted leafhopper 
Cucumber beetle 
Cucumber beetle 


Cabbage looper 
Cabbage looper 


PYRETHRINS 
Per CENT 


ALLE- 
THRIN 
PER CENT 


KILu 
Per Cent 





0.23 


46 
21 


50 


0.46 
0.23 — 


17 


52 

39 

54 

30 
Natural pyrethrins better 
than allethrin—no counts 
given 
Natural pyrethrins better 
than allethrin—no counts 
given 
Natural pyrethrins better 
than allethrin—no counts 
given 
Natural pyrethrins better 
than allethrin—no counts 
given 

96 

75 
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Table 4.—Comparative toxicity to house flies of allethrin and pyrethrins in aerosol formula- 
tions. Average of four replicates. 


_—_— 
eS 








KNOCKDOWN KiLu 
PYRETHRINS ALLETHRIN 10 Min. 24 Hours 
MANUFACTURER Las. g. g. Per CENT Per Cent 











0055 —_ 21 5 
— .0142 52 43 
— .0112 54 35 
— .0079 48 18 
_ 0049 37 7 

00385 .0018 32 6 
— .0079 25 9 

.0010* .0010* 39 6 
— .0026* 41 3 

.0038* — 72 : 

—~ .0044 22 5 
—_ 0049 32 6 


COonnrk fF fF SF ! 


oO or 





* 1 replicate only. 


Table 5.—Comparative toxicity to house flies of allethrin and pyrethrins in aerosol formulations 
with 2 per cent DDT. Average of four replicates. 








KNocKDOWN 
PYRETHRINS ALLETHRIN 10 Min. KiLu 24 Hrs. 
MANUFACTURER Las. g. g. Per Cent Per Cent 





- A .0045 _ 29 54 
3 A -— .0045 23 64 
- D — .0013 28 62 





Table 6.—Comparative toxicity to house flies of allethrin and pyrethrins in aerosol formulations- 
Average of four replicates. 








ALLE- PIPERONYL KNocKDOWN KILL 
Manu- PYRETHRINS THRIN DDT ButToxIDE 10 Min. 24 Hrs. 
FACTURER Las. g. g. Per Cent Per Cent PerCent Per Cent 





.0025 2 1 40 70 


A = 
A — .0024 2 1 18 61 





Table 7.—Comparative toxicity of allethrin and pyrethrins in Peet-Grady tests on house flies. 








ALLE- Knockpown KNockDOwNn KILL 
Manu- PYRETHRINS THRIN 5 Min. 10 Min. 24 Hrs. 
FACTURER LAB. g. g. Per Cent Per Cent Per Cent 








A .0120 _ 90 95 _ 
A -= .0120 70 95 _— 
D .0120 -- 94 48 
D — .0120 - 80 ll 
E .0120 _- 99 34 
E — .0120 98 43 
— .0120 74 23 

.0120 — 71 14 

.0080 .0040 -—- 70 12 

— .0120 59 6 
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Table 8.—Comparative toxicity of allethrin and pyrethrins in the direct spray method to house 
flies. Average of four replicates. Waters’ tower method. 
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0006 - 
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.001 
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24 Hrs. 
Per Cent 


Knockpown KNocKDOWN 
3 Min. 5 Min. 
Per CENT Per Cent 
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20 28 
36 89 
75 98 
68 92 
95 100 
100 100 
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made with a test bomb using the Conti- 
nental valve with a glass tube marked to 
deliver definite weights of aerosol mix- 
tures. 

The household spray experiments were 
conducted in a Peet-Grady chamber, in 
the settling mist chamber, and_ the 
Water’s tower. These experiments were 
made on both flies and roaches. The data 
on flies are given in tables 7 to 9. The 
data on roaches are given in Tables 10 
and 11. 

Tables 7, 8 and 9 indicate as in the case 
of aerosol bomb tests that allethrin’ is 
about as effective as natural pyrethrins. 
The knockdown is slower in the case of 
the allethrin. 

Tables 10 and 11 indicate clearly "that 
the allethrin is inferior to natural py- 
rethrins in both knockdown and kill of 
roaches. The American and German 
roaches are less’ susceptible than the 
oriental. Using mixtures of two-thirds na- 
tural pyrethrins and one-third allethrin 


did increase the knockdown and kill but 
not to a satisfactory level. 

Tables 12, 13, 14 and 15 give data show- 
ing the comparative toxicity of “allyl 
cinerin” and pyrethrins to flies, roaches 
and milkweed bugs with carefully measur- 
ed dosages. 

These data again confirm the results of 
the previous tests, namely, the toxicity of 
allethrin is equal to or greater than py- 
rethrins to flies and less than pyrethrins 
on roaches and other insects. It is in- 
teresting to note that allethrin and 
pyrethrins are equally toxic to the DDT- 
resistant strain of flies but the allethrin 
is more toxic to the non-DDT-resistant 
flies. 

It is also of interest to note that the 
variation between the different allethrin 
samples was so small as to be within 
the error of the testing methods. The 
allethrin content of the different ‘samples 
with the exception of Sample 1 was 
reasonably close in all cases. Sample 1 


Table 9.—Comparative toxicity to house flies of allethrin and pyrethrins in the settling mist 


chamber. Average of five replicates. 





PYRETHRINS 
g. 


MANvu- 
FACTURER 
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.002 


001 


.002 


.002 


Pr r rrr ry 


ALLE- 
THRIN 
g. 


Kit. 
24 Hrs. 
Per Cent 


KNOCKDOWN 
5 Min. 
Per Cent 


SETTLING 
TIME 
SEC. 

49 

58 

20 


10 
10 
20 
20 
20 
20 
20 
20 
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Table 10.—Comparative toxicity of allethrin and pyrethrins to roaches! in the direct spray meth- 
od. Average of four replicates. 
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ALLE- Knocxkpown KIL Kini KILu 
SAMPLE MaANvu- PYRETHRINS THRIN 10 Min. 24Hrs. 48Hrs. 72 Hrs. 
No. FACTURER Las. g. g. Per Cent Per Cent Per Cent Per Cent 





.001 30 90 90 90 
— ; 15 15 15 15 
.001 100 99 99 99 
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i The first two tests were on American roaches; the remainder were on German roaches. 


was diluted to 1 gram per 100 ml. before it Piperonyl butoxide, N-2 ethyl hexyl 
was received. imide of endomethylene tetrahydroph- 

Some preliminary tests were conducted thalic acid at two concentrations and 
to find the effect of certain synergists on two homologs thereof, namely, 2 ethyl 
the toxicity of the allethrin to roaches. butyl imide of endomethylene tetrahy- 


Table 11.—Comparative toxicity of allethrin and pyrethrins to roaches. Direct spray method 12 
ml. dosage using 0.1 grams per 100 ml. of pyrethrins or allethrin. Average of six replicates. 








Knock- Knockx- Kwnock- 
DOWN DOWN DOWN KILL KiULL KILL Ki 
Manu- 5 Mix. 10 Min. 30Min. 24 Hrs. 48 Hrs. 72 Hrs. 144 Hrs. 
FACTURER LAB. Spray PerCent Per Cent Per Cent PER Cent Per Cent Per Cent PERCENT 
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: E Pyrethrins q 3 5 d 53 
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- E Pyrethrins 
Q E Alle- 
thrin 
E Check un- 
treated 
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Table 12.—Comparative toxicity of allethrin and pyrethrins to house flies. One cubic millimeter 


applied to thorax of each fly. 








PYRETHRINS, 
MIcROGRAMS 
REQUIRED 
For 24 Hour 


MANUFACTURER LAB. LD 50 


DDT, 
MIcROGRAMS 
REQUIRED 
FoR 24 Hour 
LD 50 


ALLETHRIN 
MIcROGRAMS 
REQUIRED 
FoR 24 Hour 
LD 50 


Fiy 
STRAIN 





3 F 1.0 


3 F 1.0 


Laboratory 
Non-resistant 
Bellflower 
DDT resistant 


0.3 0.03 


FO 11.0 





Table 13.—Comparative toxicity of allethrin and pyrethrins to German roaches, using 


measured drops. 








PYRETHRINS 
MANvu- 


FACTURER LAB. 


— 10 
2 >) — 


4 


Bopy WEIGHT 


ALLETHRIN 
MicroGgraMs/Grams Microcrams/Grams 
Bopy WEIGHT 


PARALYZED 
ann EERE Derap 
1 Hr. 2 Hrs. 4 Hrs. 24 Hrs. 


10 


20 





Table 14.—Comparative toxicity of allethrin and pyrethrins to German roaches, using Nelson drop 


test. 








PyrETHRINS mg/kg 
REQUIRED 
ror MLD 50 


MANUFACTURER _LaB. 


ALLETHRIN 
mg/kg RequirRED 
ror MLD 50 








Male 
10-15 


Female Female 
10-15 
— 60-66 
_— 47-52 


Male 


58-64 
50-55 





Table 15.—Comparative toxicity of allethrin and pyrethrins to milkweed bugs using Nelson drop 


test. 








MANUFACTURER 


REQUIRED FOR MLD 50 =Reaquirep ror MLD 50 


PyRETHRINS mg/kg ALLETHRIN mg/kg 





— G 
3 G 
2 G 


4-5 — 
— 30-40 


+ 25-35 





drophthalic acid and 1 methyl isobutyl 
imide of endomethylene tetrahydroph- 
thalic acid were tested in combination 
with the allethrin and compared with 
the allethrin and pyrethrins alone all 
at the same concentration of the toxic 
principles. The results of these tests are 
given in Table 16. 

These results indicate that the “264” 
at the rate of 2 grams per 100 ml. and the 
two homologs thereof increased the kiil of 


the allethrin very materially over the 
kill obtained with the allethrin by it- 
self or even that of natural pyrethrins by 
themselves when used at the same con- 
centrations, namely, .1 gram per 100 
milliliter. 

Further work using these synergists 
with the allethrin is now under way 
to determine whether this synergism car- 
ries through in field insects of economic 
importance. 





























Apri 1950 


method. 


Moore: Toxicity or ALLETHRIN 


213 


Table 16.—Effect of synergists on toxicity of allethrin to German roaches. Direct spray 











= 


1.0 ml. Dosacre 
72 Hr. Kina 


0.5 ml. DosaGE 
72 Hr. Kinn 





INsecticipE MIxtuRE Per Cent PER CENT 

Pyrethrins 0.1 g./100 ml. 23.8 96.2 

Allethrin 0.1 g./100 ml. 2.5 11.2 

Allethrin 0.1 g./100 ml. 

+N-2 ethyl hexyl imide of endomethylene- 

tetrahydrophthalic acid 1.0 g./100 ml. 12.5 82.5 

Allethrin 0.1 g./100 ml. 

+ Piperonyl Butoxide 1.0 g./100 ml. 6.3 90 

Allethrin 0.1 g./100 ml. 

+N-2 ethyl hexyl imide of endomethylene 

tetrahydrophthalic acid 2.0 g./100 ml. 55 99 

Allethrin 0.1 g./100 ml. 

+2 ethyl butyl imide of endomethylene 

tetrahydrophthalic acid 2.0 g./100 ml. 51.2 100 
0.1 g./100 ml. 


Allethrin ; Ry. 
+1 methyl isobutyl imide of endomethylene 
tetrahydrophthalic acid 


) 


— 


c 





.0 g./100 ml. 


96.5 








SUMMARY AND ConcLusions.—The 
allethrin has been compared with na- 
tural pyrethrins against a variety of in- 
sects in several different formulations. 
The allethrin was found to be about 
as toxic as pyrethrins to houseflies, 
Musca domestica, and about one-third to 
one-half as toxic as pyrethrins to cock- 
roaches and a number of fields insects. 

It has been pointed out by other 
workers that higher concentrations of the 
allethrin as compared with natural 
pyrethrins indicate that the allethrin 
is more toxic than the natural pyrethrins. 
In none of the above tests were concen- 
trations in this neighborhood used. There- 
fore it was not shown that the allethrin 
is more toxic than the pyrethrins at these 
levels. 

It has been shown that the allethrin 
is fully as toxic as the pyrethrins when 
used against such insects as house flies 
and less toxic when used against such in- 
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sects as cockroaches and some field insects. 
This would indicate that the allethrin 
could replace the natural pyrethrins in 
aerosol bombs and as fly spray. 

The use of some of the synergists indi- 
cates that the allethrin might well be 
used when in combination with these 
synergists to replace the natural pyre- 
thrins on control work of cockroaches and 
certain field insects. Further work along 
these lines is necessary before definite con- 
clusions can be drawn. 

In conclusion it may be stated that the 
allethrin has a definite position in the 
insecticide industry and as more is learned 
about this product, it will become one of 
the more important discoveries in the 
industry.' 


1 “Appreciation is expressed for the cooperation and help re- 
ceived from the University of Wisconsin, Geneva Experiment 
Station, Standard Oil Co. of Indiana, Gulf Research and De- 
velopment Corporation, University of California, Berkeley, 
Riverside.” 






Gersdorff, W. A. 1949. The toxicity to house flies of some synthetic compounds of the pyrethrin type 
in relation to chemical structure. Jour. Econ. Ent. 42(3): 532-7. 

LaForge, F. B., Nathan Green and Gersdorff, W. A. 1948. Synthesis and relative toxicity of Cinerin 
I. Jour. Amer. Chem. Soc. 70: 3707-3711. 

Official and Tentative Methods of Analysis of the Association of Official Agricultural Chemists. 1945. 


Sixth Edition: 6. 


Piquett, P. G. 1949. The effect of four commonly used synergists on a synthetic pyrethroid. Jour. 


Econ. Ent. 42(5): 841-2. 


Schechter, M. S., Nathan Green, and F. B. LaForge. 1949. Constituents of Pyrethrum Flowers 
XXIII. Cinerolone and the synthesis of related cyclopentenoloues. Jour. Amer. Chem. Soc. 


71: 3165-3173. 


Seil, Harvey A. 1947. Soap and Sanitary Chemicals 23 No. 9: 131-3. < 
Stoddard, R. B. and W. E. Dove. Cinerin I homolog tested 1949. Soap and Sanitary Chemicals 


25(10): 118-161. 








Absorption and Metabolism of DDT by Resistant and 
Susceptible House Flies 


James STERNBURG,! C. W. Kearns? and W. N. Bruce*® 


In 1947 reports from Italy indicated 
that in certain localities of that coun- 
try DDT (1,1,1-trichloro-2,2-bis(p-chloro- 
phenyl)ethane) had lost its original effec- 
tiveness in the practical control of the 
house fly, Musca domestica L. Sacca 
(1947) attributed the failure of DDT to be 
due to the presence of a variety of house 
fly which had become resistant to DDT. 
Lindquist & Wilson (1948), working in 
this country, reported upon the develop- 
ment of a strain of house flies which be- 
came resistant to DDT after the exposure 
of 14 consecutive generations to dosages 
of DDT which allowed only a small per- 
centage survival. Barber & Schmitt 
(1948) were the first to report the occur- 
rence of a wild strain of DDT-resistant 
housefly in this country. More recently 
March & Metcalf (1949) report that the 
control of the house fly in most of the 
area of southern California cannot be 
successfully accomplished by the use of 
DDT, and that the primary cause is the 
development of fly resistance to DDT. 
The work of Bruce & Decker (1950) 
clearly establishes the fact that the house 
fly may become resistant to DDT and 
certain other compounds following the 
exposure of a variable number of consecu- 
tive generations to the selective effects of 
the insecticide. 

Weismann (1947) studied the morphol- 
ogy and physiological behavior of a strain 
of DDT-resistant house flies collected at 
Arnaes, Sweden. He reported certain dif- 
ferences between them and _ susceptible 
strains, none of which, however, could ac- 
count for the high level of tolerance of the 
resistant strain. Also, March & Metcalf 
(1949) showed that DDT-resistant strains 
of house flies taken from five different 
sources were equal or smaller in size than 
a laboratory reared strain of susceptible 
flies. Thus they conclude that resistance 
is not due to exceptional weight or vigor. 
DDT-resistant flies tolerate large dosages 
injected into the cervical region, which 
demonstrates that fly resistance to DDT 
is not caused by failure of the compound 
to penetrate the fly cuticle. 

The ability of certain strains of house 


flies to tolerate tremendous quantities of 
DDT suggested, among other possibili- 
ties, that they had developed an ab- 
normal facility to metabolize the com- 
pound. A study of this aspect of fly re- 
sistance is the subject of this report. 

A strain of house flies resistant to both 
DDT and methoxychlor (1,1,1-trichloro- 
2,2-bis(p-methoxyphenyl)ethane) was ob- 
tained from Bruce & Decker (1950) 
which is designated by them as Multi 
Strain I. This strain was determined by 
Bruce & Decker to require 18,728 ug. of 
DDT or 14,586 ug. of methoxychlor per 
gram of female fly to produce a median 
mortality 24 hours after treatment. The 
magnitude of resistance of this strain be- 
comes apparent by comparison with a non- 
resistant laboratory strain which required 
only 20 ug. of DDT or 26 ug. of methoxy- 
chlor per gram of female fly to obtain 
comparable results. These two strains of 
flies were used to compare the metabolism 
of DDT in resistant and non-resistant 
strains. 

TREATMENT OF FLies.—Adult flies se- 
lected for insecticide treatment were 
lightly anesthetized by CO, in a plastic 
enclosure described by Bruce (1949). The 
flies were kept under light CO, anesthesia 
until all of the selected group had been 
treated with the insecticide. They were 
then placed in cheesecloth covered, 125 
ml. erlenmeyer flasks where they were 
allowed to revive and remain until they 
were desired for use in DDT metabolism 
studies. 

The insecticide was applied topically to 
the pronotum of individual adult flies in 
measured drops of ethanol solution. The 
method of application was essentially the 
same as that described by March & Met- 
calf (1949). The volume of solution used 
in each application was 1.0 cubic milli- 
meter. Different dosages were obtained 
by adjusting the concentration of DDT in 
the solvent. Chemically pure DDT, with 
a melting point of 107°-108° C., was used. 
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EXTRACTION AND IDENTIFICATION.—it 
seered desirable to be able to distinguish 
quaiititatively between the amount of 
DDT absorbed and that which remained 
on the cuticle of treated flies. This was 
accomplished by the use of the proper 
solvents and control of experimental con- 
ditions. 

The fraction of dosage which remained 
on the surface was found to be quantita- 
tively removed by use of freshly distilled 
diethyl ether as a rinse. Ten to 100 flies 
previously treated with a total dosage of 
25 to 100 wg. of DDT are rinsed twice with 
15 ml. quantities of ether. The ether rinses 
are then combined, evaporated over a 
steam bath and the residue analyzed for 
DDT. The quantity of DDT thus ob- 
tained is the actual amount of DDT on 
the external parts of the fly cuticle. 

The validity of this conclusion was 
established by two different experiments. 
First, the possibility that the ether rinses 
might remove absorbed DDT was tested 
by injecting 100 flies each with 10 ug. 
of DDT, after which they were rinsed in 
the usual way and the rinses assayed for 
DDT. Since no DDT was recovered in the 
rinse it was concluded that under these 
conditions the solvent was not removing 
absorbed DDT. Second, the possibility 
that the ether rinse might penetrate the 
cuticle and take with it some of the surface 
deposit of DDT was tested by rinsing flies 
with an ether solution containing 4 ug. 
DDT per ml. Flies thus treated were 
analyzed and found to contain no measur- 
able quantity of DDT, whereas the solu- 
tion used as a rinse retained the original 
amount of DDT. Thus this procedure can 
be used to determine the rate at which 
DDT is absorbed since the quantity ob- 
tained in the rinse represents the external 
fraction of a dosage, whereas, the amount 
obtained by an analysis of the flies follow- 
ing the rinse is that which has been ab- 
sorbed. 

After the flies were rinsed they were 
ground with a mortar and pestle in the 
presence of anhydrous sodium sulphate 
and extracted with ether. Two extractions 
of 15 ml. each were sufficient to remove 
the DDT and ether-soluble metabolites 
from as much as 400 mg. of flies treated 
with as small an amount as 25 yg. of 
DDT. 

Extracts of non-resistant flies showed 
the presence of DDT, with no indication 
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of metabolites. However extracts of re- 
sistant flies showed the presence of con- 
siderable quantities of DDT metabolite 
plus smaller amounts of DDT. In order 
to separate DDT from DDA (bis-(p- 
chloropheny])acetic acid), a metabolite of 
DDT found in rabbit tissue and urine by 
Ofner & Calvery (1945) the ether extract 
of the fly tissue was washed with 2 per 
cent aqueous sodium hydroxide. If DDA 
were present it would be converted to its 
sodium salt and go into solution in the 
alkaline wash. Acidification of the alkaline 
wash, followed by ether extraction gave a 
solution that was assayed for DDA. The 
ether extract taken directly from the 
macerated flies was assayed as usual for 
DDT and those metabolites that were 
not soluble in alkaline solution. In order to 
determine the amount of DDT and 
metabolites present in the excreta, the 
flask that had contained the treated flies 
was rinsed with ether and the ether then 
washed with sodium hydroxide solution to 
separate DDA. Assays of the ether and 
alkaline extracts were then made in the 
usual manner. 

The colorimetric method of Schechter 
et al. (1945) for the quantitative de- 
termination of DDT and certain of its 
degradation products was used in this 
study. A spectrophotometer! was used to 
measure the optical density of the final 
solutions. In all instances where 50ug or 
less of DDT or DDT metabolite was ex- 
pected the nitrated product was treated 
with 0.7 ml. of benzene and 1.4 ml. of 
methanolic sodium methoxide solution, 
making a total volume of 2.1 ml. of solu- 
tion to be spectroscopically assayed. This 
volume could be measured for optical 
density in a cuvette having dimensions of 
10X75 mm. 

The suspected metabolites of DDT are 
DDA and DDE (1,1-dichloro-2,2-bis- 
(p-chlorophenyl)ethylene). Other com- 
pounds assumed as possible breakdown 
products are 4,4’-dichlorobenzophenone 
and 4,4’-dichlorobenzohydrol. Analytical 
calibration curves for each of these com- 
pounds were prepared by nitrating 10 to 
50 wg. samples of each, and plotting con- 
centration in micrograms per 2.1 ml. of 
solution against extinction values at the 
wave length of maximum absorption. 
Maximum absorption for pure p,p’’-DDT 
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is at a wave length of 596 millimicrons 
when carried through this method. Both 
4,4’-dichlorobenzohydrol and DDA have a 
peak close to 540, while DDE and 4,4’- 
dichlorobenzophenone have a peak at 
about 520 millimicrons. 

The optical densities of the final solu- 
tions at wavelengths between 500 and 640 
millimicrons were determined. Solutions 
that had an absorption peak at 596 milli- 
microns indicated the presence of DDT 
alone. Solutions that showed a shift of 
maximum absorption from a wave length 
of 596 to a wave length intermediate be- 
tween 520 and 596 were mixtures of DDT 
and DDE or, in certain cases, DDA. The 
method of Barnard & MacMichael (1930) 
was used to determine the amount of 
DDT and DDT metabolite present in 
mixture. 

In each instance where DDT-treated 
flies were assayed the same number of un- 
treated flies were subjected to the same 
extraction and treatment procedure in 
order to obtain a blank for comparison. 
These blanks prepared from fly rinses or 
macerated flies are invariably a light 
yellow color which fortunately does not 
interfere with the optical density of 
colors produced with DDT or DDT 
metabolites. 

The limitations of this method have 
not yet been determined, but it has been 
found to be sufficiently quantitative to 
permit study of the fate of as small a 
quantity as 25 wg. of DDT applied to a 
total weight of 40 mg. of flies. Aside from 
the fact that near quantitative recovery of 
DDT or metabolites can be obtained by 
this method from treated flies, it has the 
added advantage of being more simple 
than the procedure used by Ferguson & 
Kearns (1949) in studying the metabolism 
of DDT by the large milkweed bug. No 
attempt has yet been made to determine 
if the procedure can be used successfully 
for similar studies on insects other than 
the house fly. 

ApsorPTiIoN OF DDT.—To compare 
the rate of absorption of DDT through 
the cuticle of DDT-resistant flies with 
that of susceptible flies, groups of 50 flies 
of each strain were treated topically with 
0.5 ug. DDT per fly. At various time inter- 
vals groups were sacrificed and analyzed 
for the DDT still present on the cuticle. 
Groups of resistant flies were treated with 
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Fic. 1.—The absorption of DDT by resistant and 


susceptible flies. 


dosages of 5 and 10 ug. DDT per fly to 
determine the effects of larger amounts of 
DDT upon the rate of absorption. The 
rates of absorption are shown in figure 1. 

The rate of absorption of DDT through 
the cuticle was highest during the first 
hour after treatment. The rate of absorp- 
tion then dropped to about half that of 
the first hour and continued with a 
gradual decrease in the amount absorbed 
during any subsequent time increment. 
The comparatively rapid rate of absorp- 
tion during the first hour may have been 
due to the penetration of the ethanol solu- 
tion into the flies, since analysis of DDT- 
susceptible flies immediately after treat- 
ment with 0.5 ug. DDT per fly showed 
that 0.05 ug. DDT per fly had been ab- 
sorbed. 

DDT-susceptible flies given a dosage of 
0.5 ug. DDT per fly absorbed DDT at a 
fairly steady rate during the first 4 hours 
after treatment. Four hours after treat- 
ment the rate of absorption decreased 
sharply, and during the next 4 hours only 
0.01 ug. DDT per fly was absorbed, com- 
pared to 0.3 ug per fly during the first 4 
hours. It is interesting to note that the 
rate of absorption decreased at the time 
the flies became partially paralyzed. Also, 
the amount of DDT absorbed at the time 
of partial paralysis (3-4 hours after treat- 
ment) was equivalent to the 24 hour LD- 
50 for this strain (0.3 upg. DDT per fly). 

DDT-resistant flies at the same dosage 
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level (0.5 ug/fly) showed a slightly lower 
rate of absorption of DDT initially than 
did susceptible flies. The difference, how- 
ever, does not appear to be significant. 
Unlike susceptible flies, resistant flies con- 
tinued to absorb DDT at a steadily dimin- 
ishing rate so that by 20 hours after 
treatment only a trace of DDT remained 
on the cuticle, and 28 hours after treat- 
ment no DDT could be recovered from 
outside the body. Thus it is evident that 
resistance to DDT by this strain is not 
caused by the failure of DDT to penetrate 
through the cuticle. 

The rate of DDT absorption by resist- 
ant flies was found to be increased by the 
application of larger amounts of DDT. 
Topical application of 5ug. DDT per fly 
resulted in an absorption of 1.5 ug. at the 
end of 10 hours, whereas flies treated at 
the rate of 10 ug. DDT per fly absorbed 
2.8 ug. per fly in the same length of time. 
Thus it is evident that the rate of absorp- 
tion during a given time interval is de- 
pendent upon the amount of DDT pres- 
ent on the outside of the body. The rate of 
absorption is greatest at high concentra- 
tions. 

Merapouism oF DDT By SuscEeprTiBLE 
Fiies.—The same groups of flies that had 
been used in studying the absorption of 
DDT by susceptible flies were used in this 
investigation. The amounts of DDT re- 
covered in the rinse and in the extract of 
each group are shown in table 1. Exami- 
nation of the amounts recovered shows 
that there was a gradual loss of DDT, in- 
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dicating that some metabolism of DDT 
occurred. The degree of metabolism was 
low and practically ceased 4 hours after 
treatment. The metabolite did not re- 
spond to the Schecter-Haller colorimetric 
analysis and therefore was not one of the 
compounds listed above as possible meta- 
bolites of DDT. Ferguson & Kearns (1949) 
report a similar condition occurring in the 
large milkweed bug. The identity of the 
metabolite remains unknown. 
MetaBouisM oF DDT sy Resistant 
Fures.—The amounts of DDT and DDT 
metabolites recovered from treated DDT- 
resistant flies are shown in table 2. It is 
at once apparent that DDT-resistant flies 
are able to metabolize rapidly DDT that 
has penetrated the cuticle. Only small 
amounts of DDT were recovered from 
within these flies, while large amounts of 
metabolite were found. The metabolite 
occurred almost entirely in the ether layer 
after alkaline wash of the ether extract, 
and therefore could not be DDA. The 
metabolite showed the same absorption 
peak as that given by DDE and 4,4-di- 
chlorobenzophenone when analyzed by 
the Schecter-Haller method. Since small 
amounts of DDA were found in the alka- 
line wash of several of the groups ex- 
tracted, it appeared likely that the com- 
pound in the ether layer must have been 
DDE, since 4,4’-dichlorobenzophenone 
could not be an intermediate degradation 
product between DDT and DDA. Ultra 
violet absorption curves of the metabolite 
in the ether layer of extracted flies agree 


Table 1.—DDT recovered from susceptible flies treated topically with 0.5 ug. DDT per fly. 
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Table 2.—DDT and DDT metabolites recovered from DDT-resistant house flies treated topically 


with DDT. 
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Hours 
BETWEEN 
TREATMENT 

AND No. oF 
EXTRACTION FLIES 


RECOVERED 

FROM Bopy 

SURFACE OF 
FLIes 


ug. DDT 
APPLIED 
To GrouP 
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Tora, 
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1 20 200 183 .( 
17 25 250 174. 
26 20 100? 63. 
43 10 100 30. 
54 20 100 25. 
57 10 100 12. 
57 10 100 27. 


mg. ug. pg. Mg. mg. pg. 
DDT DDE DDA DDT DDE DDA 


——— 


ug. 


10. 0 _— 195.§ 
38. 2.8 ‘ 8 235. 
$2.§ - ‘ 110. 
$8. 0 ; ; 87. 
48. ; : 91. 
36. ‘ ‘ 75. 
41. ‘ : é 97. 





1 Based on molecular weight of DDT. 


2 Probably error in dosage measurement or accidental contamination. 


with those given by ether extracts of flies 
to which DDE has been added mechani- 
cally. Furthermore, 4,4’-dichlorobenzo- 
phenone has a high peak of absorption at 
2640 angstroms in the ultraviolet band, 
and this peak was not found in curves of 
the metabolite. The metabolite is there 
fore assumed to be DDE. 

Small amounts of DDE were recovered 
from the excreta of these flies, but even 
54 hours after treatment not more than 
5 wg. of this compound had been excreted 
by a group of 20 flies that had metabolized 
more than 50 ug. of a dosage of 100 ug. 
DDT. A trace of DDA was found in the 
excreta of 2 groups of resistant flies. 
Amounts of DDT ranging from none to 16 
per cent of the topical dosage were re- 
covered in the excreta. Whether or not the 
DDT had been excreted, or merely 
brushed off the flies while they were con- 
fined to the flasks prior to assay can not be 
determined without further work. 

Discussion.—From the differences in 
the metabolism of DDT by strains of 
susceptible and resistant house flies, it 
appears that resistance to DDT is due to 
the development of a physiological race 
of house fly. Resistance is not caused by 
failure of DDT to penetrate the cuticle, 
since resistant flies injected with DDT are 
able to tolerate large dosages, and pene- 
tration has been shown to occur when 
DDT is applied topically. The metab- 
olites, DDE and DDA, found in resist- 
ant flies are compounds of little or no 
toxicity to the house fly. Whether or not 
resistance is imparted to the fly by its 
ability to metabolize DDT rapidly after 
it has penetrated the cuticle is not at all 


clear. The small amounts of unchanged 
DDT recovered from within resistant flies 
were sufficient to have killed susceptible 
flies. Possibly resistant flies degrade DDT 
before it reaches its site of action. 

The mechanism by which resistant 
flies are able to metabolize DDT is not 
known. Tests made in vitro on breis of 
resistant flies plus DDT have given in- 
consistent results and no conclusion can 
be made, although in several instances 
considerable quantities of DDT have been 
recovered. Normal flies in vitro with DDT 
yield almost quantitative recovery of 
DDT after 24 hours incubation. Further 
work on this problem is now in progress 
in an attempt to determine the mecha- 
nism by which resistant flies are able to 
metabolize DDT. 

SuMMARY.—A simple method of extrac- 
tion of DDT and its metabolites from 
house flies has been developed. The ex- 
tracts are suitable for analysis by the 
Schecter-Haller method. 

DDT is readily absorbed by both sus- 
ceptible and resistant strains of house 
flies. There is little difference in the initial 
rate of absorption by either strain. The 
rate of absorption is greatest when high 
concentrations of DDT are present out- 
side the body, and decreases as the con- 
centration of DDT decreases. 

DDT-susceptible’ house flies are not 
able to metabolize DDT to form DDE 
(1,1-dichloro-2,2-bis-(p-chloropheny])- 
ethylene) or DDA (bis-(p-chloropheny])- 
acetic acid). Small amounts of DDT are 
metabolized to form an unknown com- 
pound. 

DDT-resistant house flies rapidly meta- 
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bolize DDT that has entered the body.  (bis-(p-chlorophenyl)acetic acid) are also 
The main product of metabolism is formed. Only small amounts of these 
DDE (1,1-dichloro-2,2-bis-(p-chlorophen- metabolites are excreted, whereas large 
yljethylene). Small amounts of DDA amounts are retained in the body. 
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Dr. W. J. Schoene, a member of the Virginia 
Polytechnic Institute, Blacksburg, Va., since 1913 in 
the capacities of professor of economic entomology, 
state entomologist and since 1926 in charge of 
entomological research for the Virginia Agricultural 
Experiment Station was assigned part-time duties 
in research in September, 1949. From July 1914 to 
July 1916 Dr. Schoene was acting director of the 
Agricultural Experiment Station and he has long 
taken an active part in the affairs of economic 
entomologists. A native of Henderson, Ky., he 
graduated from the University of Kentucky in 
1905, obtained his M.S. at Chicago in 1910 and his 
Ph.D. from Ohio State in 1928. Before joining the 
faculty at Blacksburg he was entomologist at the 
New York Agricultural Experiment Station for eight 
years. At his birthday on July 27, 1949 he was 
seventy. Greets and pax vobiscum. 





SCIENTIFIC NOTES 


Dormant and Delayed Dormant Sprays 
to Control European Red Mite 
on Apple’ 


Dean Asquitu,? The Pennsylvania State College 


Steiner (1943) reported that split applications of 
oil in the dormant and delayed dormant periods 
offered promise of improved ovicidal action on the 
overwintering eggs of the European red mite, 
Paratetranychus pilosus (C. & F.). He stated that 
1 per cent oil with the sodium salt of dinitro-ortho- 
cresol® as a dormant spray followed by 1 per cent 
oil and weak bordeaux mixture in delayed dormant 
was more effective than 4 per cent oil with the 
sodium salt of dinitro-ortho-cresol in dormant, and 
was safer to buds. Two per cent oil in both the 
dormant and delayed dormant sprays was as effec- 
tive as 3 per cent oil in delayed dormant. Steiner 
also stated that lateral growing points were stronger 
on trees not sprayed with oil. 

Since 1943, many Pennsylvania apple growers 
have applied oil in split applications as standard 


practice. The most common schedule has been: 
1 gallon 83 per cent regular‘ oil emulsion with 1 
quart of a 19 per cent mixture of the sodium salt 
of dinitro-ortho-cresol in dormant followed by 3 
gallons 83 per cent regular oil emulsion with 2-2-100 
bordeaux mixture in delayed dormant. This schedule 
has controlled European red mites and rosy apple 
aphids satisfactorily, but in seasons when freezing 
temperatures have occurred during the delayed 
dormant period it has caused injury to fruit buds, 
The purpose of this experiment was to find a safer 
dormant-delayed dormant schedule of equal or 
greater effectiveness. 

Pearce et al, (1942) and Chapman et al. (1944) 


Eastern Branch Program. 

1 Authorized for publication on November 1, 1949 as paper No. 
1554 in the Journal Series of the Pennsylvania Aaleerel Ex- 
periment Station. ’ 

BE 2 Acknowledgment is made of the valued assistance of Guy A. 
erring. 

§ Elgetol, Standard Agricultural Chemicals, Inc., included in 
the spray formula as an ovicide for killing aphid eggs. 

4 Regular oil, gravity (A.P.I. degrees) below 31, unsulfonated 
residue (A.S.T.M.) below 90. 


Table 1.—Dormant and delayed dormant sprays on apples. 








TREAT- 
MENT 
Num- DorMANT 
BER (100 Gau. Mixture) 


Date 
(1949) 


MITEs on 
120 LEAvEs 


DatE 


DELAYED DorRMANT 
(1949) 


(100 Gat. Mixture) 





4/7 


Reg. Oil 
Cop. Sulfate 
Spray Lime 


1 Reg. Oil,! 88%, 19% So- lgal. 2/24 
dium salt dinitro-ortho- 


cresol? 1 qt. 


Sup. Oil 
Cop. Sulfate 
Spray Lime 


Sup. Oil,? 97.5%, 19% 1 gal. 
Sodium salt dinitro- 
orthocresol 1 qt. 


36% 
phenol 
salt4 


Dinitro-sec-butyl- Flot. Sulfur 


triethanolamine 
2 qt. 
Sup. Oil,5 99%, 36% Di- 1 gal. Flot. Sulfur 
nitro-sec-butylpnenol tri- 
ethanolamine salt® 


1 qt. 
18% Dinitro butylphenol Flot. Sulfur 


ammonium salt® 1 gal. 


Sup. Oil,5 99%, 18% Di- 1 gal. Flot. Sulfur 
nitro butylphenol ammo- 


nium salt 2 at. 


-~ 50% _ p-chlorophenyl 
p-chlorobenzenesulfo- 


nate? 2 
Flot. Sulfur 12 


25% Dinitro capryl 
phenyl crotonate® 


Check (No treatment) Flot. Sulfur 12 


gal, 
lb. 
lb. 
gal. 4/7 
lb. 

lb. 


lb. 4/8 


4/8 


lb. 
lb. 


1.5 pt. 


lb. 


Least Significant Difference at 5% 


912 


2368" 
67 





1 Hytoz Oil “83,” Miller Chemical Co. 

2 Elgetol, Standard Agricultural Chemicals, Inc. 

37. S. Oil, Eastern States Farmers’ Exchange. 

4 DN-289, Dow Chemical Co. ; 

5 Shell Neutral Superior Spray Oil, Shell Chemica] Corp. 


Co. 


6 Elgetol 13, Standard Agricultural Chemicals, Inc. 
1 C-854, Dow Chemical 
8 Arathane Emulsion, Rohm and Haas Co. 
® Check figure not used in calculations. 
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reported that high paraffinic-type oils are more 
efficient as dormant sprays than low paraffinic-type 
oils. Since then, Chapman & Pearce (1949) have 
drawn specifications’ for dormant spray oils of 
superior grade. Oils meeting these specifications are 
commonly called “superior oils’’ and those falling 
below them “regular oils.” The specifications set 
for superior oils give them a higher threshold of 
phytotoxicity® than regular oils as well as greater 
insecticidal efficiency. 

Reports? by Hammer (1949) and Chapman & 
Pearce (1949) on the effectiveness of dinitro-sec- 
butylphenol triethanolamine salt* as a dormant 
spray to control European red mites and rosy apple 
aphids together with the interest of growers in this 
chemical encouraged the inclusion of it and a related 
chemical (Treatment 5, Table 1) in the experiment. 

The dormant and delayed dormant treatments 
listed in table 1 were applied to 7-year-old apple 
trees at Wenksville, Pa, Each treatment was repli- 
cated six times: twice on York Imperial, twice on 
Golden Delicious and twice on Rome Beauty. The 
sprays were applied at 450 pounds pressure through 
a disc with a No. 10 orifice. 

On April 28 and 29, when Golden Delicious and 
Rome Beauty trees were in full bloom and over- 
wintering eggs of European red mites had hatched, 
a count of mites was made by using the familiar 
mite machine method. From one tree in each of the 
six replicates of each treatment, five leaf clusters 
were collected and the mites were removed from the 
four largest leaves in each cluster. This size sample 
represented a relatively high percentage of the open 
leaves at blossoming time on the young trees in the 
test. Summarized data are listed in table 1. 

Twenty-five leaf clusters on 4 trees in each treat- 
ment were examined for aphids. Treatments 7, 8 
and 9 (check) had totals of 58, 79 and 190 aphids 
respectively. All the other treatments had 2 aphids 
or less on 100 clusters. 

Treatments 1 and 8 singed the tips of leaves ex- 
posed at the time delayed dormant sprays were 
applied, but not seriously. Trees in all the sprayed 
plots set fruit as heavily as check trees. Later in the 
season, trees in treatment 3 only appeared to have 
more weak lateral growing points than the check 
trees. In general, however, the 1949 dormant-delayed 
dormant season for apple was a safe spray period 
and only the more phytotoxic treatments tended to 
cause injury that could be detected. 

Discusston.—Within the limits of the experiment 
certain significant points were revealed regarding 
dormant and delayed dormant sprays for apple 
trees in Pennsylvania. Treatment 2 in table 1 shows 
that a total of 1.95 per cent superior oil is at least 
equal to 3.32 per cent regular oil (Treatment 1) as 
an ovicidal spray for overwintering eggs of European 
red mites when applied in a split dormant-delayed 
dormant schedule. 

Treatment 2 also shows that the combinations of 
superior oil with the sodium salt of dinitro-ortho- 
cresol and superior oil with weak bordeaux mixture 
are as effective insecticidally as regular oil in the 
same combinations. In addition, superior oil-bor- 
deaux caused no burning of exposed leaves when 
applied as a delayed dormant spray. 

A comparison of treatments 4 and 6 with treat- 
ments 3 and 5 shows that 0.99 per cent superior oil 
with either dinitro compound at one-half strength 
significantly reduced the number of mites below the 
number surviving on the trees sprayed with the 
dinitro compounds alone. But none of these treat- 
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ments was as efficient as treatments 1 and 2 which 
were the only ones within the range of efficiency 
considered practical for commercial applications. 

The data in table 1 along with the other observa- 
tions reported in the text indicate that when ovicidal 
efficiency and safety are considered together treat- 
ment 2 ranks higher than any other treatment in the 
test as a dormant spray on apple to destroy over- 
wintering eggs of European red mites and rosy 
apple aphids. 

Treatments 7 and 8 were unsatisfactory as de- 
layed dormant sprays to control either European 
red mites or rosy apple aphids. However, p-chloro- 
phenyl p-chlorobenzenesulfonate (Treatment 7) 
controlled European red mites effectively in experi- 
mental sprays from petal fall throughout the 
growing season and will be considered in another 


paper. 
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Control of Hornworms on Tobacco 


C. B. Dominick, Field Laboratory, Va. Agr. 
Expt. Station, Chatham 


The tobacco hornworm, Protoparce sexta (Johan.) 
and the tomato hornworm, P. quinquemaculata 
(Haw.) are often of major importance in the produc- 
tion of flue-cured tobaccos in Virginia. Their abun- 
dance and proportion of species vary during different 
seasons with the appearance and duration of the two 
broods. For many years there has been a need for an 
insecticide to replace lead arsenate, the most com- 
monly used material for hornworm control. Cryolite 
containing at least 85 per cent sodium fluoaluminate 
has been recommended for hornworm control; how- 
ever, this insecticide has not been generally accepted 
by tobacco growers. Since the advent of the newer 
organic insecticides, hornworm populations have 
been insuicient for replicated field tests. Stahl 
(1949) investigating toxaphene and other organic 
insecticides reported that organics have only re- 
cently been found which were equally toxic to both 
species. This report summarizes an experiment with 


5 Unsulfonated residue (A.S.T.M.) 90 min. indicates phyto- 
nomic oils. 

6 Specifications first read in earlier mimeographed reports. 

7 Given at Twentieth Annual Meeting of the Eastern Branch, 
A.A.E.E., Nov. 1948. | 

§ DN-289 ,Dow Chemical Co. 
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three organic insecticides which were compared with 
cryolite in 1949 field tests. 

Matertats AND Metuop.—The tests included 
four insecticide treatments plus the check. These are 
listed in table 1. All were applied in the dust form. 

Each treatment was applied to plots 12 rows wide 
by 50 feet long. The plots were replicated three times 
in a randomized experiment. Four untreated rows 
separated the plots. The treatments were made on 
August 24, 1949, late in the afternoon while the air 
currents were calm and the factor of drift was largely 
eliminated. Each material was applied with a rotary 
hand duster at the rate of approximately 18 pounds 
per acre. 

The data were obtained by collecting the dead 
larvae from the 10 center rows of each plot, 24, 48 
and 72 hours following treatment. All living larvae 
were collected on the third day. Larvae both living 
and dead showing external evidence of parasitism 
by Apanteles congregatus (Say) were not included in 
the results. Collected larvae were separated into 
species and further separated into stages of develop- 
ment. 


Table 1.—Comparative effectiveness of several 
insecticides tested for controlling hornworms on 








| Speciza? or PROTOPARCE 


capes 
a 
quinquemaculata 


Per Cent 





P. sexta 

Larvae |Per Cent 
Re- Kil i 

covered |72 Hours! covered |72 Hours 


MatTeriAu! 





98.5 | 19 94.7 
dichloroethane 10% 125 | 96.8 12 ‘100.0 
Dieldrin 1% 124 | 87.9 1 85.7 
Cryolite 90% | 925 91.1 19 94.7 
Untreated? ; 12); — 15 a 


Toxaphene 10% 214 | 


Dichlorodipheny] 











1 The following companies contributed materials used in this 
experiment: Hercules Powder Co., Wilmington, Del.; Rohn and 
Haas Co., Philadelphia, Pa.; Julius Hyman and Co., Denver, 
Col.; and Penn. Salt Mfg. Co., Philadelphia, Pa. 

2 Average 3 replicates. 

3 Total untreated plot. 


Resutts.—The effectiveness of the several in- 
secticides in controlling hornworms on tobacco is 
given in table 1. As noted in the table, the most 
numerous species present was the tobacco horn- 
worm, Protoparce seata (Johan.) while the tomato 
hornworm, P. quinquemaculata (Haw.) population 
was light. The larvae were mostly in the latter 
stages of their development. Under the conditions of 
the experiment, toxaphene and dichlorodipheny] 
dichloroethane gave highly effective results against 
both species. Dieldren appeared to be equally effec- 
tive for both species although it did not give as 
high per cent kill as the cryolite treatment. Toxa- 
phene gave a kill of 66 per cent after 24 hours com- 
pared with 12 per cent for cryolite. Dichlorodipheny] 
dichloroethane and dieldrin gave kills of 50 and 30 
per cent respectively at the end of 24 hours. Larvae 
recovered alive at the end of 3 days were largely fifth 
instar. 
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DDT and Methoxychlor for Control of 
Strawberry Weevil! 


W. A. Conne.1,? University of 
Delaware, Newark 


In years of serious outbreaks, the strawberry 
weevil, Anthonomus signatus Say, has destroyed up 
to 95 per cent of the buds in strawberry plantings 
that were not protected by insecticides. Following 
Headlee’s (1916) report on the value of lead arse- 
nate-sulfur dusts for control of this weevil, combina- 
tions of these two materials containing from 15 to 20 
per cent arsenate of lead became the standard treat- 
ment. In recent years, however, the degree of contro] 
obtained with this insecticide has not been satisfac- 
tory. Amos & Beacher (1941) tested other com- 
pounds, during an outbreak in Delaware which 
reached its peak in 1938, and reported that a combi- 
nation of cryolite, celite and clay was more effective, 
However, this mixture will not control mites and, 
for that reason, has not been widely accepted by 
growers. 

Studies of organic insecticides for strawberry 
weevil control were begun in 1948. Connell & Mac- 
Creary (1948) reported equally good control with 
methoxychlor and toxaphene at 2 pounds per acre, 
DDT at 1 pound per acre, parathion at 0.6 pound 
per acre, and technical benzene hexachloride at 0.3 
pound of gamma isomer per acre. Maxwell (1948), 
in New Brunswick, obtained similar favorable re- 
sults with DDT, but reported less effective control 
with toxaphene at one pound per acre and the 
gamma isomer of benzene hexachloride at 0.1 pound 
per acre. 

During 1948, it became apparent that populations 
of this weevil were at a low point throughout the 
strawberry-growing section of Delaware. A uniform, 
relatively-high degree of infestation, which would be 
needed for a reliable comparison of insecticides, was 
observed only in the marginal portions of fields adja- 
cent to wooded areas, which provide the best hiber- 
nation quarters for this insect. Such places were 
found to be neither numerous nor extensive. The 
most suitable site that could be located for the 1949 
tests was situated adjacent to the west side of a pine 
woods in a large planting near Bethel. Even at this 
site the area was so small that comparison of but a 
few insecticides was possible. Therefore, DDT and 
methoxychlor were selected for evaluation. The 
standard lead arsenate-sulfur treatment served as 
the check. Each plot consisted of five 16-foot rows 
and contained about 1.2 square rods. Each treat- 
ment was replicated six times. Two of the dusts were 
commercial preparations, 3 per cent DDT with 50 
per cent sulfur and 15 per cent lead arsenate with 85 
per cent sulfur; the third, containing 5 per cent 
methoxychlor and 50 per cent sulfur,‘ was mixed by 
the author in a dust mill. 

The dusts were applied with rotary hand dusters 
on April 20 and, again, on April 28. The average rate 
of application was slightly under 1 pound per acre 


Eastern Branch Program. 

1 Published as Miscellaneous Paper No. 79 with the approval 
of the Director of the Delaware Agricultural Experiment Sta- 
tion. Publication 230 and Scientific Article 152 of the Depart- 
ment of Entomology, November 16, 1949. 

2 Associate Research Professor, Entomology. Acknowledg- 
ment is made to C. W. Woodmansee, Associate Research Profes- 
sor, Chemistry, for residue analyses. 

_ + Newton’s 50-3 Dust and 85-15 Dusting Mixture, respec- 
ae) Newton Chemical and Supply Co., Bridgeville, Del. 

4 Prepared from Marlate 50, Stauffer’s Dusting Sulfur, and 
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April 1950 


for VDT and 2 pounds per acre for methoxychlor. 

Vue or TREATMENTS.—The results in terms of 
percentages of buds cut by the weevil, are presented 
in table 1. These are based on counts of 1000 buds 
per plot on May 8, 5 days after the last application. 
The mean percentages of injured buds on plots 
treated with DDT and methoxychlor, 3.4 and 3.6, 


Table 1.—Results of dust treatments for 
strawberry weevil control, Bethel, Delaware, 


1949. 








PEer- 
Rate PER AcRE? | CENTAGE 
IN Pounpbs OF 
Bups 





TREATMENTS! Dust | Toxicant|InsurRED* 














DDT 3% 30 9 3.4 
Methoxychlor 5% a8 | ORY 3.6 
Lead Arsenate 15% 31 4.7 10.9 


| 





1 PDT and methoxychlor dusts contained 50 per cent sulfur 
and lead arsenate dust, 85% sulfur. 

2 Average of two applications. 

3 Average of six plots per treatment. Difference required for 
significance at 5% point, 3.28; and at 1% point, 4.66. 


Table 2.—Residue on berries following dust 
applications for strawberry weevil control, 
Bethel, Delaware, 1949. 








RESIDUE ON 








| TOXICANT Fruit, May 17! 
| Pounds per Acre | Aver- | Maxi- 
eens eae Fs] Pe mum 
TREATMENTS | April 20 | April 28 | (p.p.m.) | (p.p.m.) 
DDT 3% rE | a | 
Methoxychlor 5% 1.9 1.4 T | 1 
Lead Arsenate 15% 5.1 4.2 T yy 





1 T indicates less than 1 p.p.m. Results for DDT not reported 
because of interference by sulfur with the analysis. 


respectively, are not significantly different. About 
three times as many buds (10.9 per cent) were cut on 
the plots treated with lead arsenate, an increase in 
injury that is highly significant. 

InsecticipE ResipvE at Harvest.—Two boxes 
of berries were picked for residue analysis from near 
the center of each plot on May 17, when harvest of 
the entire planting began. Results of the analyses, 
presented in table 2, indicate that a very small 
amount of insecticide remained on the berries, in- 
cluding the caps, 19 days after the last application. 
The amount found on the DDT-treated samples is 
not reported, because sulfur interferes with the 
routine method for determination of DDT, and the 
analyst was not informed that sulfur had been used 
on the plots in time to alter his procedure so as to 
remove this chemical. Methoxychlor was determined 
by the method employed by Fairing & Warrington 
(1949). 
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The Toxicity of Lindane Vapor 
to Insects 


R. A. Futron, R. H. Netson, and Fioyp F. Smira, 
U.S.D.A., Agr. Res. Adm., Bureau of Entomology 
and Plant Quarantine 


In experimental work with aerosols for the con- 
trol of flies in barns, it was observed that applica- 
tions of lindane at the rate of 0.1 gram per 1000 cubic 
feet of space gave satisfactory control of flies for 7 to 
10 days. Since it is known that aerosols settle only 
on horizontal surfaces and that only a small per- 
centage of the flies come to rest on the floor, this 
control could not be due to contact of the flies with 
treated surfaces. Moreover, the floors in the test 
barns were washed daily. Although other workers 
(Hoffman & Lindquist 1949, Robert & Peterson 
1947, Srivastara & Wilson 1947) had reported a 
fumigating effect of this insecticide (gamma benzene 
hexachloride), it seemed that, on the basis of vapor- 
pressure values (0.03 mm. at 20° C, and 0.14 mm. at 
40°), the amount of this insecticide in the air would 
be minute, especially in well-ventilated areas. There- 
fore, experiments were undertaken to study the 
effect of lindane vapor on insects. 

Preliminary tests were made with house flies 
Musca domestica L. suspended in screen cages from 
the ceilings of barns that had been treated with 
aerosols containing lindane or with sprays made 
from water-dispersible lindane powders. In later 
tests the air was analyzed for the presence of 
chlorine, and an attempt was made to correlate these 
results with insect control. 

The first tests were carried out in three types of 
barns that had been treated about 30 days before 
with a spray made from 25-per cent water-dispers- 
ible lindane powders at the rate of approximately 
25 mg. of lindane per square foot—a hog barn with a 
low ceiling, an open-type dairy feeding shed, and an 
ordinary milking barn. Screen cages containing flies 
were suspended from the ceiling and exposed over- 
night (3 p.m. to 9 A.m.). Cages were also suspended 
in a hog barn identical to the treated one, except 
that it had been treated 2 hours before with an aero- 
sol at the rate of 0.1 gram of lindane per 1000 cubic 
feet. Cotton balls soaked in skimmed milk diluted 
with water were placed in the cages as food for the 
flies. Mortality counts were made at the end of the 
overnight exposure. Moribund flies were included in 
mortality data, since none recovered. In the barns 
that had been treated with a spray made from water- 
dispersible powders, approximately 40 per cent of 
the flies died. In the barn that had been treated with 
the lindane aerosol all the flies died. 

In another test, where approximately 25 goats 
were confined in a 5000-cubic-foot room, the walls of 
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Table 1.—Toxicity to various insects of vapors from residue of lindane aerosols and from air 


passed through lindane crystals. 





— — 





CHLORINE 


AS Aphis gossypii 


Hercinothrips Macrosiphoniella 


Semoralis sanborni Musca domestica 





Days Linpanse—— 


AFTER 


Linpane UNIT 
Exrert- Appiiep TREATED 
MENT Gm./1000 (Cusic Appu- Liter) Exam- 
No. Cu. Fr. Feet) cation or AIR ined 


(Ma./ Number Per 
Cent 
Killed ined 





Number Per Number Per Number Per 
Exam- Cent Exam- Cent Exam- Cent 
Killed ined Killed ined Killed 





1 0.1 1150 
.0002 225 
.0003 104 
.0002 118 
-00006 176 
- 0006 108 
. 0003 157 
14 -0001 114 


2 0.1 7000 


7000 


84 
Experiment with air passed through column of lindane crystals 


Inches 

+ .0003 131 
12 . 002 104 
12 001 266 


Experiments with residue from lindane aerosols 
.0003 140 0 12 5 


95 130 
145 

97 

65 

136 

64 

76 

127 


80 
166 
98 
142 
58 
97 
115 
82 


© 
eocoucowceo 


45 


64 100 60 67 
42 12 139 95 
66 74 102 90 





which had been treated with lindane to control the 
flies, 100 per cent of the caged flies died immediately 
and 54 per cent were dead a week later. Ventilation 
within this room was provided throughout the ex- 
posure period by exhaust fans moving 1200 cubic 
feet of air per minute. The air intake for the room 
was near the floor and was open to untreated areas, 
When insects were placed in untreated areas, none 
died. 

Further tests were then conducted in a greenhouse 
unit of 1200-cubic-feet capacity. This unit was 
treated with an aerosol containing 1 per cent of 
lindane, 10 per cent of an aromatic petroleum frac- 
tion,! 3 per cent of acetone, and 86 per cent of 
methyl chloride, at the rate of 0.1 gram of lindane 
per 1000 cubic feet. After 5 days, during which time 
the unit was ventilated each day, chrysanthemum 
aphids, Macrosiphoniella sanborni (Gill.), melon 
aphids, Aphis gossypii Glover, and banded green- 
house thrips, Hercinothrips femoralis (Reut.), on 
plant material and house flies in cages containing 
liquid food absorbed on cotton were placed within 
the unit and left overnight (17 hours). The next 
morning, before the unit was ventilated, samples of 
the air were withdrawn through a quartz tube filled 
with platinum foil at the rate of 2 liters per minute, 
and analyzed. The quartz tube was maintained at a 
bright red heat by an electric furnace. The air was 
drawn directly from the furnace through a tower 
containing glass beads that had: previously been 
treated with a chlorine-free solution of sodium car- 
bonate and arsenic trioxide (1 g. AsO; to 100 ml. 
of saturated NagCO;). At the end of the combustion 
period the beads were washed with distilled water 
and the washings titrated with silver nitrate, or the 
chlorine was determined turbidimetrically with 
Nessler tubes. 

Aphids, thrips, and house flies were exposed over- 
night in the greenhouse units 5 and 7 days after the 
aerosols were applied. The mortality for each insect 
is shown in table 1, experiment 1. All insects placed 
in an adjacent untreated unit were living, and analy- 
sis of the air showed only a trace of chlorine. 

The tests were continued in another greenhouse 
divided into three sections of 7000 cubic feet each. 
One section was treated with 0.5 gram and another 
with 0.1 gram of lindane in an aerosol per 1000 cubic 
feet. The remaining section was used as an untreated 
check. The results are shown in table 1, experiments 


2 and 3. After the application, the greenhouse sec- 
tions were ventilated daily. 

In another experiment insects were exposed ina 
glass chamber containing air which was first passed 
through a column of lindane crystals, with a series 
of air filters near the outlet to prevent carry-over of 
particles. The flow of air through the column was 
approximately 2 liters per minute. 

In the first test the air was passed through a 
4-inch column of lindane, in the second and third 
tests through a 12-inch column. In the second test 
the air was admitted at the bottom of the cabinet, 
whereas in the first and third tests the air was 
admitted near the top. No fan was used to circulate 
the air within the chamber during these tests. The 
air temperature in the cabinet was 23-24° C. No 
internal heating unit was used. The air analyses 
were made at the time the cabinets were opened 
after the 17 hours’ exposure. 

The results of three tests are shown in table 1, 
experiment 4. It is evident from the data obtained 
that gaseous material toxic to insects was carried 
into the chamber by the air stream. 

Conciusions.—The vapors from lindane show 
fumigating action when applied in an aerosol or as 
spray containing a water-dispersible powder. The 
house fly and the banded greenhouse thrips are 
susceptible to minute traces of lindane. Aphids are 
susceptible to concentrations above 0.001 mg. per 
liter. High mortalities were found for all these in- 
sects subsequent to the application of lindane in 
aerosol form at the rate of 0.1 gram per 1000 
cubic feet. 
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Comparison of Dusts and Sprays for 
Cotton Insect Control* 


H. A. Dean and J. C. Gaines, Texas 
Agricultural Experiment Station 


Effective applications of dusts for cotton insect 
control must be made when the air is calm to avoid 
excessive drift of the material. This condition has 
proved to be a limiting factor in the successful 
control of insects in some localities. Organic insecti- 
cidal sprays applied at a low pressure and low volume 
per acre during the day offer considerable promise 
in controlling the boll weevil, Anthonomus grandis 
Boh., and bollworm, Heliothis armigera Hbn. The 
effectiveness of dusts and sprays for the control of 
cotton insects are herein compared. The experiments 
were conducted in the Brazos river bottoms near 
College Station during 1949. 

The dust applications were made in the early 
morning while the plants were wet with dew using 
both rotary hand guns and a tractor duster. Sprays 
were applied during the day irrespective of wind 
movement using a hand sprayer on the small plats 
and a tractor sprayer on the large plats. 

The hand sprayer consisted of a 3-gallon com- 
pressed air tank equipped with regulator valve, 
gauge and nozzles. Three nozzles were braced in a 
triangular fashion in order that the spray could be 
directed over the top and sides of the plants when 
carried down the row. Spray from the top nozzle 
overlapped that from the side nozzles, thereby af- 
fording coverage of the plant. Sprays were applied 
at approximately 40 pounds pressure and at the rate 
of 2.5 gallons per nozzle per acre. The spray tank 
was weighed before and after spraying each plat to 
determine the exact dosage. The 6-row tractor 
sprayer consisted of a pump coupled to the power 
take-off shaft, tank and boom assembly with three 
nozzles per row. This sprayer was operated at about 
60 pounds pressure with each nozzle delivering about 
2.5 gallons per acre. Cone nozzles were used on both 
types of sprayers. 

Infestation records for boll weevil and bollworm 
were made in the usual manner at approximately 
5-day intervals. Observations were also made for 
aphids and red spiders but no infestations developed. 

Bollworm eggs were first noted the first week in 
July. The peak of oviposition occurred about July 
11. Control measures were necessary in some plats 
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for boliworm control before weevil infestations were 
considered injurious. Weevils began to migrate late 
in July. As a result of rains which fell at fairly regular 
intervals, the plants produced large numbers of 
squares which attracted the weevil for oviposition 
late in the season. 

In experiment 1, table 1, the plats were arranged 
in randomized blocks and each treatment was repli- 
cated 4 times. Each plat was 14 rows wide and of 
sufficient length to make one-tenth acre. Picking 
areas were 8 rows wide and of sufficient length to 
make one-twentieth acre. The insecticides used and 
their average rates of application in pounds of active 
ingredients per acre were as follows: 20 per cent 
toxaphene-40 per cent sulphur dust (3.2), toxa- 
phene spray (2.2), 3 per cent gamma benzene hexa- 
chloride-5 per cent DDT spray (1.1) and 40 per 
cent toxaphene-20 per cent DDT spray (2.2). 
Eight effective applications were applied at approxi- 
mately 5-day intervals from July 6 to August 11. All 
sprays failed to give as good control of boll weevils 
under heavy weevil migration as the toxaphene dust. 
Significantly better bollworm control was obtained 
with toxaphene dust than with benzene hexachloride- 
DDT spray. Yields with toxaphene-DDT spray 
and toxaphene dust were increased significantly 
above that of benzene hexachloride-DDT spray. 
Benzene hexachloride-DDT spray caused some 
leaf shed late in the season. The yields on the plats 
treated with toxaphene-DDT spray were increased 
significantly above those on the plats treated with 
toxaphene spray. Boll weevil and bollworm damage 
were significantly higher and yields were signifi- 
cantly lower in the checks than in the treated plats. 

In experiment 2, table 2, the insecticide dust 
mixtures which have given the best control of most 
of the cotton insects in previous field tests were se- 
lected for a comparison with toxaphene spray. The 
insecticides used with their average rate of applica- 
tion in pounds active ingredients per acre were as 
follows: special calcium arsenate (lime-free)-1 per 
cent gamma benzene hexachloride (14.0), 20 per 
cent toxaphene—40 per cent sulphur (3.0), 3 per 
cent gamma benzene hexachloride-5 per cent DDT- 
40 per cent sulphur (1.3), 10 per cent chlordane- 
5 per cent DDT-40 per cent sulphur (2.4) and 

1 Technical Contribution No. 1284 Texas Agricultural Experi- 


ment Station in cooperation with the Bureau of Entomology and 
Plant Quarantine, United States Department of Agriculture. 


Table 1.—The average boll weevil infestation, bollworm injury and yields of seed cotton on 


experiment 1. 
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Table 2.—The average boll weevil infestation, bollworm injury and yields of seed cotton on 


experiment 2. 
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toxaphene spray (2.2). Piats were arranged in a 
6X6 latin square design, each treatment appear- 
ing in every row and every column. The dusting 
area of each plat was 14 rows wide and of sufficient 
Jength to make one-tenth acre. The picking area 
after eliminating buffers was one-twentieth acre. 
Seven effective applications were applied from July 
12 to August 19, 2 being washed off by rain on July 
27 and 28. Calcium arsenate gave significantly better 
control of the boll weevil than toxaphene spray. 
Chlordane-DDT, benzene hexachloride-DDT 
and toxaphene dusts significantly reduced the in- 
jury caused by bollworms. Chlordane-DDT also 
gave significantly better control of the bollworm 
than toxaphene dust. Yields from chlordane-DDT 
were significantly higher than toxaphene spray. All 
insecticides significantly increased the yields and 
significantly reduced the boll weevil and bollworm 
infestations. Weevils were of little concern until late 
in the season. 

In experiment 8, table 3, two rows were planted 
to cotton and the third left idle. The treated areas 
were 36 rows wide or one and one-half acres in size, 
two-thirds of which was planted to cotton. Each 
treatment was replicated. The picking area of each 
plat was 12 rows wide and of sufficient length to 
make one-half acre. Eight effective applications 
were made at approximately 5-day intervals from 
July 10 to August 20. The treatments and their 
average rates of application in pounds of active in- 
gredients per acre were as follows: 20 per cent toxa- 
phene—40 per cent sulphur dust (3.3), toxaphene 
spray (2.9) and 40 per cent toxaphene—20 per cent 
DDT spray (2.8). Two broods of bollworm occurred 
during July and August. The first peak of oviposition 
was noted on July 13 while the second occurred dur- 


ing the first week in August. Toxaphene-DDT 
spray reduced the bollworm damage below that of 
toxaphene spray or dust. Boll weevils did not de- 
velop to sufficient numbers to reduce the yield. All 
treatments reduced the infestations below that of the 
check. Yields were more than doubled from the use 
of all insecticides. 

Summary.— Under conditions of heavy boll weevil 
migration and moderate bollworm infestation, 3 per 
cent gamma benzene hexachloride-5 per cent 
DDT spray gave significantly poorer control of 
these insects and a significantly lower yield than 
toxaphene dust. The yield with toxaphene-DDT 
spray was significantly higher than toxaphene spray 
but equal to that of 20 per cent toxaphene dust. All 
$ sprays failed to control the boll weevil as well as 
did 20 per cent toxaphene dust under this heavy 
weevil migration, 

Toxaphene spray gave significantly less control of 
the boll weevil but as good control of the bollworm 
as special calcium arsenate—1 per cent gamma ben- 
zene hexachloride under light weevil and moderate 
bollworm infestations. Ten per cent chlordane-5 
per cent DDT, 3 per cent gamma benzene hexachlo- 
ride—5 per cent DDT and 20 per cent toxaphene as 
dusts gave significantly better control of the boll- 
worm than toxaphene spray or special calcium 
arsenate—1 per cent gamma benzene hexachloride 
dust. Ten per cent chlordane-5 per cent DDT dust 
gave a significantly better yield of cotton than did 
toxaphene spray. 

Toxaphene spray and toxaphene dust were equally 
effective against boll weevils and bollworms under 
light weevil and heavy bollworm infestations. 
Toxaphene—DDT spray gave better control of these 
insects than did toxaphene spray or dust. 


Table 3.—The average boll weevil infestation, bollworm injury and yields of seed cotton on 


experiment 3. 
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Nicotine Bentonite-DDT Combinations 
in the Apple Spray Program 


G. Epw. MarsHaui, Purdue University 
Agricultural Experiment Station 


In Lawrence County, Indiana, the pest control 
problem in orchards has been quite as severe as any 
place in the state if the red-banded leaf roller is not 
considered. In the Rio Grande Valley of New 
Mexico, between Bernalillo and Iselata, spider 
mites, aphids and the codling moth have all been 
more difficult to control than they are in Indiana. 
This is an irrigated area where no more than seven to 
ten inches of rainfall a year occurs and the orchards 
are all concentrated within a 40-mile length of this 
rather narrow Rio Grande Valley. During the last 
$ years the writer has been visiting this orchard sec- 
tion around Albuquerque and there has been ob- 
served no orchard wherein harvest time control even 
remotely approaches fruit which is 90 per cent free of 
codling moth entries. Dozens of uncared for plant- 
ings within a few rods of each other and still other 
dozens which are cared for in a very haphazard man- 
ner bear fruit each year. This congestion of plantings 
and the poor control operations complicate the prob- 
lem a great deal. 

In order to check on the relative efficiency of a 
spray combination in the hands of a commercial 
operator using a conventional type spray rig and 
spraying thoroughly, the Golden Delicious variety of 
apples and the same spray materials were used in 
these two widely separated areas. In the Rio Grande 
Valley, in a planting known as the Paul Kiser 
Orchard, comparisons to check with other commer- 
cial schedules were made after two broods of the 
codling moth had attacked and after two sprays of 
the material under study had been applied. This was 
also done in an orchard at Mitchell, Indiana. 

In both Indiana and New Mexico, the first cover 
spray was of lead arsenate. The next was of the same 
material. The interval between them was lengthened 
a few days more than usual so that only two such 
sprays would be put on before the first peak of moth 
flight. In each area the application of the third cover 
was determined by the intensity of moth flight and 
egg hatch. The materials applied for this third cover 
were, 5 pounds of Wyoming bentonite, 1 pint of 
nicotine sulphate, 1 quart of soybean oil, and 1 
pound of actual DDT. The applications were made 
to the inside of the trees as well as to the outside and 
at the time the first egg hatch was getting well under 
way and the moth flight was approaching a peak. At 
Mitchell, Indiana, after the first DDT application, 
which was made June 6 to 8, there were no successful 
codling moth entrances noted for a period of 35 days 
at which time another application was made but 
using Mississippi bentonite instead of the Wyoming 
kind. This second DDT combination went on July 
12. In the Rio Grande Valley, one application with- 
stood the attack of the codling moth for 24 days 
without permitting entries. This interval was much 
longer than the grower had ever permitted at this 
season of the year. He became fearful lest worm 
damage would result from such a long period be- 
tween sprays. Accordingly, 24 days after the first 
DDT spray, another application was made using the 
Wyoming bentonite, nicotine, DDT combination. It 
is possible the first cover would have resisted worm 
attacks somewhat longer. 

On August 20 the fruit in the Kiser Orchard in 
Albuquerque was 95 per cent free of codling moth 
entries, with very few stings, while a sprayed 








ScrENTIFIC NOTES 207 





orchard directly across the line fence was 75 per cent 
wormy or stung. Another planting just across an 
irrigation ditch was much more heavily attacked 
though no actual counts were made. This Bernalillo 
County orchard to which had been applied the tank- 
mix nicotine bentonite-DDT sprays carried the 
lightest infestation observed in that section. 

In Lawrence County, Indiana, where the program 
was used, the fruit on August 20 was 92 per cent free 
of attack and a spider mite population serious 
enough to bronze the foliage had not developed on 
Staymen, Red Delicious, or Jonathan while on Gold 
en Delicious control was needed. This is, in part at 
least, because there was no dormant spray applied 
to this variety while on the others there had been 
one. A parathion application was put on and this 
single spray held the mites in check for the remainder 
of the season. 

Our 1947 and 1948 studies in Indiana and those of 
1949 in both Indiana and New Mexico indicate that 
the Wyoming bentonite, nicotine, DDT spray com- 
bination holds mites in check to some extent and 
that there is no single spray that is otherwise suita- 
ble for use on apple, which is superior to this combi- 
nation in holding the codling moth in check over a 
prolonged period. 

A spray schedule for commercial fruit plantings in 
Indiana is made up each year and disseminated by 
the Purdue University Agricultural Experiment 
Station. Its preparation is preceded by a 2-day No- 
vember conference of research men from Kentucky, 
Ohio, Illinois, and Indiana who are best qualified to 
prepare such a spray schedule. The author has 
worked out the materials and labor cost of using the 
recommended Indiana schedule starting after the 
calyx spray in 1949. The same has been done with 
the tank-mix nicotine-bentonite-DDT combination 
used. This done, it is possible to make comparisons 
of the relative costs of the two schedules. 

Applications of the Indiana schedule were made in 
accordance with the timing suggested in this bulle- 
tin. Accordingly, lead arsenate was applied on May 
9, lead arsenate and DDT on May 19, lead arsenate 
and DDT on May 29, lead arsenate and DDT on 
June 12, lead arsenate and DDT on June 26, DDT 
on July 4, and DDT on July 18. The tank-mix nico- 
tine bentonite-DDT schedule had an application of 
lead arsenate on May 9, one of tank-n€x nicotine 
bentonite-DDT on June 6 to 8, one of tank-mix 
nicotine bentonite-DDT on July 11 and 12 and the 
last spray on August 18. The latter was of nicotine 
sulphate and oil. This schedule then, had four sprays 
the application of which were from the inside out 
and from the outside in, but only three in which the 
materials were different from those in the Indiana 
schedule. The Indiana schedule had six cover sprays 
applied and in addition a seventh was suggested in 
cases where the codling moth population was 
heavy. The materials used in the tank-mix nicotine 
bentonite-DDT program cost 36.5 per cent more 
than those in the Indiana schedule, though it took 
29 per cent less time to apply it. This permitted more 
time to do other orchard work, urgent during that 
season, such as mowing and fruit thinning. The nico- 
tine bentonite-DDT combination used does not 
permit such rapid build up of spider mites. Every- 
thing considered when the control of the two pro- 
grams are about the same the monetary outlay is 
about the same with a considerable saving of time in 
favor of the nicotine bentonite-DDT program. 
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Air Separation Apparatus for 
Cleaning Fly Pupez 


LyLe D. Goopuvr and Caro yn E. Linnarp! 
Phillips Petroleum Co., Bartlesville, Okla. 


In the rearing of houseflies as test insects some 
method is needed to separate the pupae from the 
media in which the larvae have developed. Various 
methods have been used. Campbell & Sullivan 
(1938) force the larvae to migrate to sawdust where 
they pupate. The pupae can then be recovered by 
sifting. In most laboratories the official Peet-Grady 
method (1928) is followed and the larvae are allowed 
to pupate in the media. The upper layer containing 
most of the pupae is removed, dried and winnowed 
before a fan to remove the chaff. Various modifica- 
tions of this separating process have been used even 
to the extent of using a fanning mill designed for 
cleaning seeds. 

In this paper a simple separator is described. It 
employs the principle of air elutriation and the 
lighter materials are caught in a small cyclone col- 
lector. The apparatus is simple, compact and effi- 
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Fig. 1. The air separation apparatus. 


cient. It may be mounted on the wall where it is out 
of the way yet ready for immediate use. It cleans fly 
pupae very effectively without scattering the chaff 
about the room. Other uses have also been found for 
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the apparatus. It can be used to separate American 
cockroach eggs from the sawdust in which they are 
laid and later the hatched eggs can be separated 
from the unhatched ones. Any two materials having 
a sufficient difference in density or air resistance can 
be separated by this apparatus. 

Description oF Apparatus.—The apparatus is 
shown in figure 1. Beginning at the lower left of the 
drawing there is shown a tin can (A) 8 inches in 
diameter in which the bottom has been replaced by 
a piece of screen wire. Above this is a glass tube (B) 
20 inches long with an inside diameter of two inches, 
The glass is connected with tape to a molded right 
angle automobile radiator hose (C) with an inside 
diameter of 1.75 inches. The hose fits tightly over 
the inlet of the same size to the cyclone collector 
(D). The collector (D) is 8 inches in diameter at the 
top and 17 inches high not including the blower (E) 
or the chaff receptacle (F). It is made of 24 gauge 
galvanized iron and the joints are soldered. The 
cylindrical portion of the collector (G) is 5 inches 
high. The outlet (H) at the top is through a cylinder 
4 inches in diameter extending 3 inches down into 
the collector. The bottom outlet (I) of the collector 
is a tube 2 inches in diameter. It passes through and 
is soldered to a large metal screw cap which fits a 
5-pound chemical bottle (F). A gasket is used in the 
lid. The bottle is the chaff receptacle. 

The blower (E) is a photographic darkroom drier 
with a 83-inch rotor running at 1750 rpm. The inlet is 
8 inches in diameter. It was originally covered by a 
screen, which was removed before the blower was 
attached to the cyclone collector. A gasket is used 
and the attachment is made with small bolts. 

The top view of the collector shows the direction 
of the air currents. The tangential inlet is attached 
so that the air in the collector revolves in the same 
direction as the blower. This reduces turbulence and 
loss of velocity. The complete apparatus is designed 
to give the correct air velocity with the blower at full 
capacity. 

OpERATION.—The mixture of fly pupae and media 
are separated from large lumps by a 5 mesh screen 
and dried when necessary before a fan. The sifted 
mixture is placed in the screen bottom tin can and 
held under the glass tube. The light material is 
quickly drawn up and deposited in the chaff re- 
ceptacle. The separation is about 99 per cent. It will 
clean 5000 pupae in one minute. Other materials are 
separated in the same manner. 
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Entomologists and the International Health Program 


There are compelling reasons for be- 
lieving that a major objective of scientific 
activity is the unshackling of human 
populations from the primitive bondage of 
economic insecurity, disease, and the 
threat of internecine warfare. What other 
laudable goals may lie within the purview 
of scientific research are perhaps a matter 
for philosophical adumbration, but we 
may feel quite secure in the assumption 
that the ultimate value of an idea, to- 
gether with its practical consequences, is 
the degree to which it contributes to the 
common good. Men of science may work 
without practical ends in mind and the 
results of their labor may not see the light 
for decades, yet it is precisely the condi- 
tion of human beings working within a 
social frame that gives to scientific work 
its profound social implication. Like all 
other scientists, entomologists cannot 
stand above these considerations. It would 
appear that we have arrived at a point in 
history when entomologists may well take 
stock of their work in relation to society, 
as the physical scientists already have 
done. For if the last war has taught us 
anything it is surely not the fact that 
entomologists were given the opportunity 
to pad their bibliographies with descrip- 
tions of new exotic species, but rather the 
fundamental lesson that the significant 
reduction of arthropod-borne diseases in 
many countries is one of the preconditions 
for the establishment of that economic 
stability which underlies a secure peace. 

The age old struggle of mankind to rid 
itself of disease has gone through an inter- 
esting and instructive history. A possible 
inference from this history is the working 
hypothesis that the modern medical sci- 
ences have evolved by an ontology of in- 
dividualism gradually giving way to a 
philosophy of social service. From com- 
munity to nation and then to world 
mindedness was a logical sequence in the 


development of the world offensive against 
disease. 

It would be an incredible event to-day if 
the attempt of a scientist to reveal the 
nature and extent of an epidemic were 
attacked by interests who placed personal 
motives above social welfare. Yet a little 
over one hundred and fifty years ago 
Benjamin Rush was violently attacked for 
his report of yellow fever in Philadelphia 
and for his opinion that it was contagious. 
It was suggested that his warning would 
‘not only render multitudes uneasy, and 
interrupt the usual course of business, but 
injure the interest and reputation of the 
city in several respects.”! Such were the 
early attempts to subvert social cognition 
in medicine, but the maturation of pre- 
ventive medicine has given the coup de 
grace to conservatism. 

Medical entomology, which became a 
science close to the turn of the century, 
was and is a leading factor in the develop- 
ment of preventive medicine and global 
epidemiology. Such historic discoveries as 
those in malaria, yellow fever, filariasis, 
trypanosomiasis, plague, and the viral en- 
cephalitides are well known as are the 
landmarks of practical control from kero- 
sene to DDT. The work of entomologists 
during World War II, on every front and 
among the world’s peoples, is a glorious 
page in the history of disease prevention. 
Those were the years when scientists 
learned that a primary condition for the 
establishment of peace is the alleviation 
of disease and the elevation of economic 
levels for more than two-thirds of the 
earth’s inhabitants: The international 
political objectives of democracy were 
crystallized in those years with the realiza- 
tion that the underprivileged peoples of 
the world have awakened to the possi- 
bility of conquering their age old handi- 


1 Goodman, N. G. 1934. Benjamin Rush, Physician and 
Citizen, 1746-1813. U. Penn. Press, p. 198. 
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caps. They look toward the advanced in- 
dustrialism of the western democracies as 
the answer to centuries of frustration in 
the struggle to conquer epidemics and 
famine. The recent visit of India’s Prime 
Minister Nehru to the United States was 
a symbol of this new cognition and a 
confrontation of human suffering with 
the means for its liquidation. 

Not many months ago the New York 
Times magazine carried an article by 
Raymond B. Fosdick, former President 
of the Rockefeller Foundation, on the sub- 
ject of our Asiatic policy. Of interest here 
was his opinion that we should devote 
much energy toward the elimination of 
critical health problems as a prerequisite 
for the economic development of under- 
privileged areas. The challange of revolu- 
tionary movements was seen to be answer- 
able not in terms of the contemplation of 
inevitable military conflict, but rather in 
activity dedicated to supplying those 
needs the promise of which had inspired 
popular support for revolts against exist- 
ing governments. 

It is precisely to this end that the vari- 
ous health missions of the United States 
aim to approach the problems of the 
world’s underdeveloped areas. The new 
techniques which have been provided by 
modern medical science are to be applied 
abroad with a view to strengthening 
mutual understanding between the peace 
loving peoples and to cooperate with 
foreign peoples in the creation of human 
resources. These missions offer a realistic 
challenge to American entomologists and 
other health experts. 

To quote from a letter to this JouRNAL 
by Dr. L. L. Wiiliams, Jr., Medical Di- 
rector and Chief, Division of Interna- 
tional Health, U.S. Public Health Service: 


As a result of the broadening scope of U. S. tech- 
nical assistance programs, the demands for expert 
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health personnel to participate in overseas health 
projects authorized by Congress is rapidly increas. 
ing. The Division of International Health, Public 
Health Service, is developing an intensive recruiting 
program to meet these demands in which your co. 
operation is earnestly desired. 


Further facts on these technical health 
missions can best be given by quotations 
from the official notice of the Public 
Health Service as follows: 


Opportunities for overseas assignments in the 
higher grades are expected to develop for a number 
of physicians, scientists, health educators, sanitary 
engineers, sanitarians, nurses, administrators, and 
technicians. Some of the projects will involve em- 
ployment by the Public Health Service and . . . by 
the World Health Organization. 

Recruitment will be limited to highly qualified 
personnel possessing both expert knowledge in their 
technical specialties and the ability to inspire co- 
operation in a constructive program directed toward 
broad improvements in public health. . . . 

Assignments will be made in the higher grades, 
Additional compensation will be provided in the 
form of allowances for overseas service. Qualified 
health personnel may obtain application forms and 
further details . . . by writing to the Chief, Division 
of International Health, Public Health Service, 
Federal Security Agency, Washington 25, D. C. 


It it to be hoped that those entomolo- 
gists who are qualified to perform these 
noble tasks may be induced to leave some 
intriguing research or highly satisfying 
administrative post and become directly 
submerged in the day to day struggles of 
many peoples for an end to bitter suffering 
from arthropod-borne diseases whose pre- 
vention is a matter of established knowl- 
edge. 

Leo KartTMan? 
- Parasitology Department 
Johns Hopkins School of Hygiene & 
Public Health 
Baltimore, Maryland 


2 The writer wishes to thank the Editor, Dr. L. M. Peairs, 
for requesting this editorial and for the privilege of writing it. 





Potatoes Insurep By Cryptophagus laticlavis 


The larvae of Cryptophagus laticlarus Casey have 
been found in Patton, Cumberland County, Pennsyl- 
vania, doing considerable damage to potatoes in 
common storage. They were exceedingly numerous, 
boring shallowly into the tubers. It was estimated 
that several hundred bushels of potatoes were thus 
injured. This is one of the silken fungus beetles 
which are generally found in damp leaves or litter 
on the ground. It is the writer’s belief that the 


larvae were probably breeding on debris in the 
storage and adapted themselves to the tubers 
which had been slightly injured by other insects. 
Although several species of Cryptophagus have been 
reported as minor pests this is the first time that 
Cryptophagus laticlavus has been noted in an eco- 
nomic role. 
State College, Pa. 
S. W. Frost 
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AmertcaNn Sprpers, by W. J. Gertsch. D. Van 
Nostrand Co., New York, N. Y. 1949, 285 pp., 
with text figures and 64 plates. 


This, the second volume in the New Illustrated 
Naturalist series, represents the result of almost a 
quarter of a century of laboratory and field work by 
one of the world’s leading araneologists. It will be of 
use to specialists, but of even more value to the gen- 
eral biologist, the naturalist, and the entomologist, 
who will be delighted to discover the remarkable at- 
tributes which make spiders so fascinating. After a 
discussion of the place of spiders among other ani- 
mals in nature, and a brief description of their 
morphology, the greater part of the book is con- 
cerned with the habits and lives of these creatures, 

While most people think of spiders’ habits simply 
in terms of webs spun to entrap prey, Dr. Gertsch 
has elaborated extensively on the many other uses 
to which spiders put their silk. Silk is used for egg 
sacs, nursery webs, hibernating chambers, balloon- 
ing lines, and a host of other things. An account is 
given of how humans too have used the silk, from 
the Papuans who make fishing nets of the material 
to Europeans who actually succeeded in making 
clothing, though only at great labor and expense. A 
more practical use has been that of cross-hairs in 
optical instruments. 

An entire chapter is devoted to sexual behavior, 
and the remarkable courtship habits are described in 
great detail, with quotations from (among others) 
our early American workers, the Peckhams and 
Montgomery. This reviewer regrets that the mor- 
phology of the male palp was not gone into suffi- 
ciently and that not a single illustration of this 
copulatory organ, or of the female epigynum, ap- 
pears. The reader who is not familiar with spiders 
may not entirely comprehend the discussion without 
figures to refer to, while for the specialist the figures 
might have been useful in lending support to the 
“lock and key” theory to which the author adheres. 
Separate chapters are reserved for each of the great 
groups of spiders, such as the hackled band weavers, 
the aerial web spinners, and the vagabond hunters 
which do not build snares. Though a few of the more 
common or conspicuously marked species may be 
identified from the author’s descriptive notes, or 
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from the illustrations, the book is not intended as an 
aid in determining species. On this account it cannot 
be considered as a substitute for Comstock’s Spider 
Book, but it does represent the first book supplying 
general information about American spiders since 
1912, when the Spider Book was published. 

The proposed classification scheme is contrary to 
the usual one in which the liphistiids are placed in a 
separate suborder. The author advances what to 
this reviewer, at least, are valid reasons for these 
primitive’spiders being classed with the purse-web 
weavers, the folding trap-door spiders, and others as 
atypical tarantulas, in the same suborder with the 
typical tarantulas and their allies. The several sub- 
families in the Scytodidae are raised to family rank, 
and with this the reviewer agrees, but however, is 
not in accord with the idea that the well known 
Tetragnathidae, Nesticidae, Hahniidae, Ctenidae, 
and Anyphaenidae (to cite some examples) should be 
sunk below family status. 

Readers of this JourNAL will find the chapter on 
“Economic and Medical Importance”’ of especial in- 
terest. There is recalled the case of a bedbug infesta- 
tion in Greece that was controlled by the predations 
of numbers of Thanatus flavidus, each individual of 
which destroy 30 or 40 bugs a day. While other in- 
stances of this sort are recounted most of the chapter 
deals with arachnidism, or the effects of spider bite, 
and the culprits involved. After a background survey 
of the legends surrounding the Italian “tarantula” 
(in reality a wolf spider), one is introduced to the 
several species of which the bites are known to be 
dangerous to man, and a full account is given of the 
black widow and its congeners. 

All will appreciate and enjoy the superb illustra- 
tions which rank among the best natural history 
photographs ever taken. Thirty-two plates are in full 
color, and of the other 32 many are action shots 
taken by such masters of the art as G. E. Jenks, 
Walker Van Riper, and Lee Passmore. The pub- 
lishers are to be congratulated upon combining so 
well the work of these men with that of Dr. Gertsch 
in a book that will undoubtedly long remain the out- 
standing volume on these much maligned but inter- 
esting animals. 


B. J. Kaston 

















SOUTHWESTERN BRANCH 
APPROVED 








The committee appointed by President Clausen 
to canvass the vote on the establishment of a new 
Branch of the Association, to be known as the South- 
western Branch, has reported the result of the mail 
ballot as 1088 votes in favor and 74 votes opposed. 
The committee was composed of Floyd F. Smith, 
Chas. E. Weigel and Theodore L. Bissell. 
















PROCEEDINGS OF THE TWENTY-FIRST 
ANNUAL MEETING 
EASTERN BRANCH, AMERICAN ASSOCIATION OF 
{CONOMIC ENTOMOLOGISTS 


Lord Baltimore Hotel, Baltimore, Maryland 


November 21 and 22, 1949 


The Twenty-First Annual Meeting of the Eastern 
Branch, A.A.E.E., was called to order by the Chair- 
man, Dr, Frank C. Nelson, at 10:00 a.m. November 
21, 1949 in the Lord Baltimore Hotel, Baltimore, 
Maryland. During the 2 day meeting 36 papers were 
presented and discussed. 

During the course of the meeting Dr. A. M. Boyce, 
as President, brought greetings from the Parent 
Association and invited all present to attend the 
National Meetings to be held in Tampa, Florida, the 
middle of December. 

At the business session on November 21 the report 
of the Secretary-Treasurer was read and the Chair- 
man appointed the following committees: 

Nominations: Louis G. GEMMELL, R. H. NELson, 
B. B. Perper 

Auditing: Donaup F. Starr, M. M. Dartey 

Resolutions: NEELY TurNEr, D. L. Couns, H. 
F. Dinrz 


REPORT OF THE SECRETARY- 
‘TREASURER 


The Twenty-First Annual Meeting notices were 
sent out to 800 members of the American Associa- 
tion of Economic Entomologists residing in the 
Eastern Branch territory 6 weeks before the date of 
meeting. The time and place of the meeting and an 
invitation to submit paper titles were included in 
the notice. A total of 36 paper titles were received 
which were arranged in a 2 day program, giving 
ample time for presentation, and a printed program 
mailed out 10 days before the meeting. The paid up 
membership for 1948-49 totalled 246. 


FINANCIAL STATEMENT 





Balance on hand, November 15, 1948............ $4,488.17 
Receipts 
Dues od — 1949—November 1948 
ee RSE EE A UGE AS $ 336.00 
Desstee S049- SEs 6 6 csiNenn ena 180.00 
DE BOING 65 5 cc b ona dcveen’s $ 516.00 $5,004.17 
Disbursements 
King Cole’s Sound Service......... $ 70.00 
Payment to Secretary-Treasurer 1949 200.00 
Clerical Services 
Eastern Branch...........c0ss0% 42.10 
SE Re ne ee re 406.73 
Postage and Ste ampe od E nvelopes 
astern Branch. .....ccccssscece 55.00 
UND snios <b a'00 00s o» snes chews 220.00 
Printer 
Eastern Branch....... os ees 35.75 
CD ia 5's dwanec knw mou ae 131.10 
Expenses of Secretary 11/18-19/48 
N Meeting. . 11.10 
Annual ee “Jointly M. M. Dar- 
ley & B. F. Drig sae Dhaene vepuntes 150.00 
Engraving a ede als 1948.... $9.24 
1949.... $6.72 15.96 
Double payment of Dues........... 8.00 
Total Disbursements. . . $1,345.74 
Balance on hand, November 18, 1949. bbe aig ein S Wino $3,658.43 


Distributed as follows: 
par oes, Shea pten the Union Na- 





tional Bank and Trust Company, 
Mount Holly, N.J............ $3, 662.73 
Less outstanding checks: 
10/19 en | PUM. we cus $12.00 
11/16 Edith B. Fagan.. 26.30 38.30 
3,624.43 
Cash on hand in office........... 34.00 
$3, 658.43 


Byruey F. Driccrrs 
Secretary-Treasurer 


At the final business session on Tuesday, Novem- 
ber 22, 1949, the following committee reports were 
received, discussed and voted that they be accepted. 


REPORT OF THE AUDITING 
COMMITTEE 


We have examined the records and the books of 
the Secretary-Treasurer and find them correct and 
in agreement with the financial statement. 

Donaup F. Starr 
M. M. Dar.ey 


REPORT OF THE RESOLUTIONS 
COMMITTEE 


1. Whereas, since our last meeting death has 
taken from our ranks the following members: B. M. 
Gaddis and George W. Barber—Be It Resolved, that 
the Secretary be instructed to express the feeling of 
loss and sympathy of the Eastern Branch members 
to the families of the deceased. 

2. Whereas, Dr. A. M. Boyce, President of the 
Parent Association, has taken so much time from 
his work in California and travelled so far to be 
present at our meeting—Be It Resolved, that we 
extend our appreciation for his interest, greetings 
and advice b ’ a rising vote of thanks. 

3. Whereas, the Chairman, in keeping the sessions 
on schedule and the speakers in keeping within their 
allotted time and by presenting clear, legible slides 
and only essential details, have produced a most 
satisfactory meeting—Be It Resolved that we ex- 
piess to them at this time our hearty approval. 

4. Whereas, the management of the Lord Balti- 
more Hotel, cooperating with the local committee 
on arrangements, has provided every facility and 
extended all courtesies to make this a most success- 
ful meeting—Be It Resolved that (1) the Secretary 
be instructed to convey to the Management of the 
Hotel our appreciation and thanks for the services 
provided; (2) that we now express our thanks to 
Mr. A. E. Badertscher and the members of the local 
committee with a hearty vote of thanks. 

NEELY TURNER 
Donatp L. CoLLins 
Harry F, Dietz 
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PRocEEDINGS, EASTERN BRANCH 


REPORT OF THE NOMINATING 
COMMITTEE 


Your Committee proposes the following names as 
officers of the Eastern Branch, A.A.E.E., for the 


coming year: 


For Chairman: Epwin Gou.p 
For Vice-Chairman: Franx H. Laturop 


Louis G. GEMMELL 
R. H. NEtson 
BaiLey B. Perrer 
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REPORT OF THE COMMITTEE 
ON ENTOMA 


Doctor George S. Langford reporting for this 


committee said: 


“Work on completing the Eighth Edition had 
been completed and that all manuscript is in the 
hands of the printer. Reports from the printer indi- 
cate that the new edition should be available for 
distribution either during late December or early 


January.” 


MeMBERS AND GuEsts REGISTERED AT THE TWENTY-First ANNUAL MEETING, 
EASTERN BraNcu, AMERICAN ASSOCIATION OF Economic ENTOMOLOGISTS 
NOVEMBER 21 AND 22, 1949 


Adams, J. Alfred 
Adams, J. F. 
Adams, Lloyd E. 
Alexander, C. C, 
Allen, H. W. 
Asquith, Dean 


Back, E. A. 

Back, R. C. 
Badertscher, A. E. 
Barthel, William F, 
Bahme, Dick 

Baillie, Edward C, 
Baker, H. 

Beacher, John H. 
Beard, Raimon L, 
Beinhart, E. G. 
Berry, Robert C. 
Biddle, C. M. 
Billings, S. C. 
Bishop, F. C. 
Blackburn, N. D. 
Blauvelt, W. E. 
Bobb, M. L. 
Bodenstein, Mrs.Wm.G. 
Bousch, George 
Bowen, G. ¥. 

Boyce, A. M. 
Bradley, Wm. G. 
Brandes, Gordon A, 
Brewer, J. L. 
Bromley, Stanley W. 
Brunson, M. H. 
Bryant, Clyde A. 
Buchholz, A. B. 
Buchholz, é. H. 
Buettner, William O. 
Buntin, George 
Burgess, Emory 
Busby, Ruth L. 
Bussart, J. Everett 
Butler, George D. 
Buttler, H. As 


Campbell, €: F. 
Campbell, Frank L. 
Cannon, F. M. 

Carter, R. H. 
Chisholm, Robert D. 
Christenson, Leroy D. 
Cleary, Thomas 
Cohill, Roger W. 
Collins, Donald L. 
Con pton, C. C. 


Condron, C. H. 
Conklin, J. G. 
Connell, Walter A. 
Connola, Donald P. 
Coon, B. F. 
Coppel, Harry C. 
Cory, Ernest N. 
Cox, James A. 


Craig, F. Waldo 


Darley, Merrill M. 
Davis, D. L. 
Dean, R. W. 
DeLong, Dwight M. 
Deuber, Carl G. 
Dickinson, B. C. 
Dietz, Harry F. 
Ditman, L. P. 
Donohoe, H. C. 
Dorland, Wayne 
Driggers, B. F. 
Duncan, Joseph 
Dunn, Henry A. 
Dye, H. W. 


Earhart, B. L. 
Edmands, Mary J. 
Edwards, Fred I. 
Evans, J. A. 


Fassig, W. W. 
Ferguson, George R. 
Ferguson, Paul 
Fields, Gordon 
Forgash, Andrew J. 
Foster, James R. 
French, Carl F. 
French, G. T. 
Friend, R. B. 


Galloway, A. L. 
Gambrell, F. L. 
Garman, Philip 
Geigle, W. F. 
Gemmell, Louis G. 
Gerberg, Eugene J. 
Gesell, S. G. 
Gilbert, E. L. 
Ginsburg, J. M. 
Girth, H. B. 
Glass, E. H. 
Gleissner, Bruce D. 
Gould, Edwin 


Graham, C. 
Granett, Philip 


Grayson, James McD. 


Greenwald, Margaret 
Griggs, O. B. 

Guy, H. G. 

Gyrisco, George G, 


Hadley, C. H. 
Haeussler, G. J. 
Hagmann, Lyle E. 
Hahn, Peter 

Hall, Stanley A. 
Hanley, Joseph F. 
Hamilton, Clyde C, 
Hammer, O. H. 
Hansens, Elton J. 
Hartley, Richard O. 


Haviland, Elizabeth E. 


Heal, Ralph 
Helm, Robert W. 
Hervey, G. E. R. 
Hill, Charles C. 
Hill, C. H. 
Hoegberg, Erick 
Hoffmaster, R. N. 
Hookom, D. W. 
Horsfall, J. L. 
Hovey, Charles L. 
Hussein, A. A. 
Hutchins, Francis E. 


Incho, Mrs. Eileen 
Incho, Harry H. 


James, H. G. 
James, W. 5S. 
Jennings, C. C. 
Jobsis, Frans 
Jones, Howard A. 
Jones, M. P. 
Johnson, C, C. 


Kaan, Helen W. 
Kaufman, James 
Kerbey, George F. 


LaForge, B. A. 
Langford, G. S. 
LaPlante, A. A. 
Larson, Noel P. 
Lathrop, F. H. 


Leonard, Mortimer D. 


Lawson, J. H. 
Lloyd, George 
Lohr, A. D. 
Long, John C. 
Lord, Frank T. 
Lowry, Q. S. 
Lung, Paul H. 


MacCreary, D. 
Maddrey, J. B. 
Majure, Wallace J. 
Malcolm, D. M. 
Manzelli, M. A. 
Marshall, Sam 
Marvin, Philip H. 
Mathewson, John 
Matthysse, John G. 
Maughan, F. B. 
Maxwell, C. W. 
McAlister, L. C., Jr. 
McCauley, W. E. 
McConnell, Harold S. 
McGovran, E. R. 
Melvin, Roy 
Menusen, H. 
Meyer, Martin T. 
Miller, A. C,. 
Miller, J. V. 

Mizell, F. M. 
Moore, Donald H, 
Mort, D. W. 


Nash, Kenneth B. 
Nelson, Franklin C, 
Nelson, R. H. 
Noble, Harold 


Parr, Thaddeus 
Pass, Herbert A. 
Pepper, B. B. 
Philpitt, R. F. 
Pierpont, Roger L. 
Piquett, Price 
Plumb, George H. 
Poland, J. L. 
Pond, D. D. 
Poos, F. W. 
Porter, B. A. 


Quintilian, R. J. 
Raesler, Mildred E. 


Ratledge, Edward L. 
Rawlins, W. A. 
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Reed, T. Walter 
Reid, F. §. 

Rex, Edgar G. 
Roark, R. C. 
Roder, E. V. 
Rogers, George 
Rohwer, S. A. 


Ruppenthal, A. B. 


Rutschky, C. W. 


Sacktor, Bertram 
Schoene, W. J. 

Schread, John C. 
Schroeder, H. O. 


JOURNAL OF Economic ENTOMOLOGY 


Sherman, R. W. 
Sisson, H. A. 
Smith, Charles L. 
Smith, Ed. 
Smith, F. F. 


Smith, Thomas L. 


Soraci, Frank A. 
Starnes, Ordway 
Starr, Donald F. 
Stearns, L. A. 
Steiner, H. M. 
Stevens, W. B. 


Stoddard, John R. 


Stokes, R. L. 


Taschenberg, E. F. 
Thomas, C. A. 
Thompson, H. 


Tomlinson, Wm. E., Jr. 


Thurston, Richard 
Turner, Neely 


Udine, E. J. 
Vandenberg, G. B. 
Van Geluwe, John 
Vanwinckle, D. C. 
Wadley, F. M. 


Vol. 43, No. 2 


Weigal, C. H. 
Wells, L. F. 


Wheeler, Edgeworth H. 


White, Richard O. 
White, W. H. 
Wilcoxon, Frank 
Wilkes, A. 
Williams, W. T. 
Wisecup, C. B. 
Woodbury, E. N. 
Woodruff, Nancy 
Woodside, A. M. 
Wright, Charles G. 
Wressell, H. B. 


Schwardt, Herbert H. 
Sharp, S. 5. 

Shaw, F. R. 

Shepard, Harold H. 


Stoneleigh, D. R. 


Tafuro, A. J. 


Walker, H. G. 
Wallace, Philip P. 
Wallace, Robert T. 
Weaver, L. O. 


Zappe, M. P. 
Zukel, John W. 


Nintu ANNUAL NorTHWEST VEGETABLE INSECT CONFERENCE 


The ninth annual meeting of the Northwest 
Vegetable Insect Conference was held in the Im- 
perial Hotel, Portland, Oregon, on January 3, 4, and 
5, 1950. This is a conference of State, Federal and 
Dominion entomologists engaged in research or ex- 
tension work on insects of vegetable crops in Idaho, 
Oregon, Montana, Utah, Washington and British 
Columbia. Representatives from California also 
attended the conference. 

T. A. Brindley, who was chairman of the confer- 
ence for 1950, was unable to attend. Robert Every, 
co-chairman, acted as chairman and J. R. Douglass 
acted as co-chairman. The conference was handled 
on a panel basis. January 3 and 4 were closed sessions 
and January 5 was an open session to which mem- 
bers of industry were invited. On January 3, re- 
search on insects and pests of the following vege- 
tables was presented: Potatoes (Lloyd Stitt, Discus- 
sion Leader); Soil Arthropods (M. C. Lane, Discus- 
sion Leader); Crucifers, carrots, lettuce, corn, 
celery and onions (H. H. Crowell, Discussion leader). 
On January 4 the insects of the following crops were 
discussed: Beets, tomatoes, beans, and hops (E. C. 
Klostermeyer, Discussion Leader); Pea Insects 
(Paul Eide, Discussion Leader); Small fruits, berries 
and ornamentals (R. G. Rosenstiel, Discussion 
leader). 

On the evening of January 4, an entomologists 
dinner was held in the Green Room of the Imperial 
Hotel, Dr. Don C. Mote was toastmaster. M. P. 
Jones, Extension Entomologist, U.S.D.A. discussed 
the coming hearing on tolerances for poisonous or 
deleterious substances on or in fresh fruits and 
vegetables. H. M. Armitage, Entomologist, Cali- 
fornia State Department of Agriculture and chair- 
man of the Pacific Slope Branch, American Associa- 
tion of Economic Entomologists, discussed the 
meetings of the Association in Tampa, Florida, and 
the coming meeting of the Pacific Slope Branch. A. 
F. Kirkpatrick, Entomologist, American Cynamid 
Company gave an illustrated talk on the proper 
method of handling parathion. 

On the morning of January 5, the discussion 
leaders of the conference presented their reports to 
members of industry at the open session of the 
conference. 


Recommendations were made for the control of 
pea weevil and pea aphids. 

The executive committee for the 1950 conference 
were: T. A. Brindley, Bureau of Entomology and 
Plant Quarantine, Moscow, Idaho, Chairman; 
Robert Every, Extension Entomologist, Oregon 
State College, Corvallis, Co-chairman; and David 
H. Brannon, Extension Entomologist, State Col- 
lege of Washington, Pullman, Secretary-Treasurer. 

Members of the executive committee for 1951 are: 
H. C. Manis, Department of Entomology, Univer- 
sity of Idaho, Moscow, Chairman; H. G. Fulton, 
Entomological Dominion Field Crop Insect Labora- 
tory, Agassiz British Columbia, Co-chairman and 
David H. Brannon, Extension Service, State College 
of Washington, Pullman, Secretary-Treasurer. 

The 1951 meeting of the conference will be held 
at the Imperial Hotel, Portland, Oregon on January 
22, 23 and 24. 

The following members registered during the con- 
ference. 


Knowlton, G. F. 
Klostermeyer, E, C. 
Lane, M. C. 
Armitage, H. M. 
Lanchester, Horace 
Neilson, C. L. 
Keene, John 

Berry, Don 
Crowell, H. H. 
Chamberlin, Joseph C. 
Eide, Paul M, 
Steiner, Andrew 
Manis, H. C. 
Jones, M. P. 
Davis, Edgar W. 
Mote, Don C. 
Webster, R. L. 
Douglass, J. R. 
Vincent, C. C. 
Dean, D. W. 
Merryfield, M. C. 
Lindquist, A. W. 
Thompson, B. G. 
Crowley, D. J. 


Breakey, E. P. 
Telford, H.S. 
Gentner, L. G. 
Woodworth, Charles E. 
Dorst, Howard E. 
Fulton, H. G. 
Crumb, S. E., Jr. 
Morrison, H. E. 
Hessig, H. H. 
Getzendaner, C. W. 
Schopp, Ralph 
Doucette, Charles J. 
Portman, Roland W. 
Gibson, Kenneth E. 
Landis, B. J. 

Every, Robert W. 
Brannon, D. H. 
Stiel, Loyd 

Larson, Pete 
Rosensteil, R. G. 
Stitt, Loyd L. 
Terriere, L. C. 
Wearne, Robert A. 








PROCEEDINGS OF THE SIXTY-FIRST 
ANNUAL MEETING 


OF THE 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
Tampa, Florida, December 13, 14, 15 and 16, 1949 


The Association met at Tampa, Florida Decem- 
ber 13 to 16, 1949 at the Tampa Terrace Hotel. The 
Entomological Society of America met at the same 
time and joint sessions were held each morning with 
each organization holding sectional and specialized 
meetings in the afternoon and one evening. 

The Committee for Local Arrangements ap- 
pointed by the two Presidents did a magnificent job 
resulting in one of the best annual meetings ever 
held. The Committee, which consisted of John T. 
Creighton, Chairman, W. B. Gresham, W. V. King, 
Lewis Maxwell, Ralph L. Miller, John A. Mul- 
rennan, Herbert Spencer, W. L. Thompson, N. Clair 
Van Horn, and T. Roy Young, was assisted by six 
sub committees as follows: Committee No. 1, Lewis 
ore D. L. Hagadorn, W. L. Bidlingmayer, and 
N. C. Van Horn, Chairman; Committee No. 2, 
Paul E. Kaspar, J. F. Sparkman, Taft Pierce, and 
W. Mercer Rowe, Chairman; No. 3, T. Roy Young, 
S. A. Sossamon, F. Wilson, and W. B. Gresham, 
Chairman; Committee No. 4, J. W. Patton, A. J. 
Rogers, W. V. King, and John A. Mulrennan, Chair- 
man; Committee No. 5, G. D. Sloane, T. W. Mills, 
Lawrence Hetrick, and Herbert Spencer, Chairman; 
Committee No. 6, L. L. Johnson, Milledge Murphey, 
Jr., W. L. Thompson, and Ralph L. Miller, Chair- 
man. These were supplemented by a special com- 
mittee in charge of Central Florida Citrus and 
Vegetable Tour, composed of: Frank L. Holland, W. 
Mercer Rowe, A. F. Camp, Ralph L. Miller, E. G 
Kelsheimer, J. R. Beckenbach, W. B. Gresham, 
Lewis Maxwell, Howard Thulberry, and W. L. 
Thompson, Chairman. Functions of each committee 
and a schedule of those expected to serve each hour 
of the day were mimeographed so that at each meet- 
ing the management and the local committee knew 
exactly who would be responsible for any required 
service. The total registration was 678, Had all 
who attended registered, it is believed that the num- 
ber would have exceeded 725. There were approxi- 
mately 90 ladies registered. They had a complete 
schedule of entertainment, and sight-seeing ar- 
ranged for them which proved to be most enjoyable. 

The Cotton States Branch met with the Parent 
Association and held its annual business meeting. 
There was a presentation of papers on cotton 
entomology. The Florida Entomological Society 
and the Florida Pest Control Association held meet- 
ings in conjunction with the annual meeting. 

While the program was congested, two nights were 
relieved of business to allow for the annual Banquet 
and a dinner at the Columbia Restaurant. Both 
meals were made more enjoyable by suitable and in- 
teresting entertainment furnished by The Florida 
Agricultural Research Institute, the Tampa Con- 
vention Bureau and Tourist Bureau and_ the 
Columbia Restaurant, respectively. 


REPORT OF THE SECRETARY- 
‘TREASURER 
The Association has been moving forward in num- 


bers and prestige. The present membership is 2377 
as of December 8 without counting. some recent 


additions which have not yet been put on the 
addressograph list from which the above tabulation 
was made, In the East, there are 687, the Midwest 
and Plains States have 467; the present Cotton 
States territory has 468; the Intermountain and 
Pacific Slope areas account for 598, and there are 157 
in foreign countries, Canada, Hawaii, Mexico, and 
Alaska. The Membership Committee report will 
give the total number elected this year, together 
with the losses from deaths and resignations, Rein- 
statements are not counted in the tabulation of the 
Membership Committee because no record is kept 
thereof, but they do appear in the total of the 
addressograph lists unless the reinstatement has 
taken place between the make up of the October and 
December mailing list. 

Index VII of the Literature of American Eco- 
nomic Entomology, in an edition of 3000, cost 
$8109.06. This was paid for by the transfer of $8200 
from the Permanent Fund as provided in the letter 
ballot. It is expected that the next two volumes will 
be issued to cover 3-year periods each so that by 
1951 we will have caught up and we will then issue a 
yearly Index. The plans for Index VIII will be an- 
nounced in the Executive Committee report which 
will be read at the last business session on Friday. 


REPORT OF THE PRELIMINARY 
Business MEETING 


President Boyce appointed the following com- 
mittees and announced the interim committees that 
he had appointed during the year. He then presented 
the members of the Local Committee on Arrange- 
ments and later introduced the Program Committee. 

The report of the Secretary-Treasurer was read 
and accepted. This included a report of the Certified 
Public Accountant and was approved unanimously 
and is reported herewith. 

The report of the Committee on Common Names 
of Insects was read and approved. The report of 
suggested additions and changes was published in 
the December 1949 Journal. 

The report of the Publications Committee was 
not read as it had been laid upon the table pending 
consideration of the consolidation of the two larger 
Entomological organizations involving necessary 
constitutional and by-law changes. 

The Committee of Insecticide Terminology Re- 
port was read, accepted and is herewith reproduced. 

The Report of the Representatives on the Na- 
tional Research Council is printed in the Proceed- 
ings. 

The report of the Special Committee on the Wel- 
fare of Entomology as it may be affected by the 
=— Commission was presented by Dr. Clay 
Lyle. 

Dr. S. B. Fracker reported as an observer of the 
Lake Success UNESCO meetings and of the Food 
and Agriculture Organization meeting. Both reports 
were accepted and are reproduced. 

The report of the delegates of the Seventh Pacific 
Science Congress was read, accepted, and ordered 
printed. 
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AMERICAN ASSOCIATION OF Economic ENTOMOLOGISTS 
Aupit Report 


For the Fiscal Year Ended November 30, 1949 


December 9, 1949 
Dr. A. M. Boyce, President, 
American Assoc. of Economic Entomologists, 
University of California, 
Citrus Experiment Station, 
Riverside, California 


Dear Dr. Boyce: 

In accordance with the recent request of Dr. 
Ernest N. Cory, I have made an examination of the 
accounting records of the Secretary-Treasurer of the 
American Association of Economic Entomologists 
for the fiscal year ended November 30, 1949, and 
present herewith statements of receipts and dis- 
bursements of the General Fund, Permanent Fund 


and Special Journal Fund for the year, which were 
prepared from the records. 

The examination was made in accordance with 
generally accepted auditing standards, and included 
such tests of the accounting records and other audit- 
ing procedures as were considered necessary. 

In my opinion, the accompanying statements ac- 
curately reflect the recorded cash receipts and the 
authorized disbursements made for the benefit of the 
Association during the period. The balances of cash 
and securities at the beginning and at the end of 
the period were verified by me by actual count or 
were confirmed directly by the bank. 

Yours very truly, 
Joun A. Hert 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


GENERAL Funp 
Statement of Receipts and Disbursements 
For the fiscal year ended November 30, 1949 


Receipts: 
Subscriptions 
Advertising 
Reprints - 
Back Numbers and Miscellaneous. 
Dues—1950. epee ergs 
1949.... 


1947 and Prior Years... 


Sales of Indices 

Interest on Bonds 

Federal Income Tax—withheld but not yet we if 
Transferred from Permanent Fund : 


Total Receipts 


Disbursements: 
Printing and Mailing Journat Costs. . 
Engravings 
Salaries and be» 
Honorarium—E 


ee ee Manager and Secretary- Treasurer..... 


Postage, Stationery and Office Supplies 

Travel Expense. . . 

Branch Expenses Reimbursed—Cotton States... . 
—North Central States 

Accounting Service 

Telephone and Telegraph. . 

Insurance—Fidelity Bond 

Rental—Safe Deposit Box. . 

Federal Income T'ax—withheld in 1948 paid i in 1949. 

Express Charges. . ne 

Refunds—Subsc riptions and Back Numbers 

Expenses of Editing Index VII 

Advertising Commissions 

Meetings Expense 

Collection Charges 


Total Disbursements 


Excess of Receipts or (Disbursements) 


Balance, November 30, 1948, per previous Audit Report... .. 


Balance, November 30, 1949..... 


Journal Association Indices 
$16,150.04 

1, 926.80 

2,094.43 

$8,325.45 


Total 


$16,150.04 
1,926.80 
2,094.43 
3,325.45 
$3, 332.50 666.50 
2,121.00 707.00 
168.75 56.25 
29.25 9.75 
5,651.50 , 439.50 
320.00 
50.00 
73.25 
8, 200.00 
$5,774.75 $9, { 959.50 


$23, 496.72 





$21,396.87 $21,396. 
295.$ 295.5 
3,601. 1, 800.75 
600 . 00 600. 
600. 300. 
595.7 297.85 


$8, 109.06 


952. 
1.54 





$24, 926. $4, 836.80 


$ 1,358.50 ($ 1,429.89) 
9,980.43 454.73 


93 975.16 


$37, 872. $8.1 109. 06 





$1,850.44 
3, 457. 05 


$5, 987. 49 


$ 937.95 
6,088.65 





O85, 508.4 


$7, 026.60 


RECAPITULATION 


Prince Georges Bank and Trust Company—Checking Account 


U.S. Savings Bonds, Series G, 23 %—Cost 


* Indicates Deficit. 


$ 9,338.93 
2,000.00 


* 1, 338. 93 
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AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
PERMANENT Funp 


Statement of Receipts and Disbursements 
For the fiscal year ended November 30, 1949 
Balance, November 30, 1948 $24,631.46 
Receipts: 
Interest on Bonds (See Note) 
Interest on Savings Deposit 
Increment to redemption value of U. S. Savings Bonds, Series D. (Redeemed 
March 9, 1949)............. 
Life Memberships: 
Three at $100.00 each 
Four at $50.00 each 


908 .96 
$25,540.42 

Disbursements: 
Transfer to General Fund 8,200.00 
Balance, November 30, 1949 $17 , 340.42 


RECAPITULATION 
Securities: 
Province of Ontario 5% Debenture Bonds of 1959, at cost 
U.S. Treasury 23% Bonds of 1955-1960 at cost................ 
U.S. Savings Bonds, Series G, 24%, at cost 
U, S. Savings Bonds, Series F, at cost.......... 


$16,794.00 


Cash: 
Prince Georges Bank & Trust Co. (Savings Account) 546.42 


$17,340.42 


Note: In addition to the interest received shown above, there were on hand at November 30, 1949 ma- 
tured bond interest coupons in the amount of $279.36. The value of these coupons is not included in the 
above statement. 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
SPECIAL JoURNAL FunD 


Statement of Receipts and Disbursements 
For the fiscal year ended November 30, 1949 
Balance, November 30, 1948 
Receipts: 
PRCORORN Tc Doris tt Silat noun. SL Ae Ome 


Disbursements: 
None 















The following communications were read. The 
first from Dr. H. T. Fernald who wrote as follows: 





My dear Professor Cory: 

Thank you for the notification of my election as 
an honorary member of the Association. This is an 
election which I greatly appreciate, but regret 
that I am not worthy of it. It certainly is a great 
compliment to include me with Dr. Howard and 
Dr. Osborn, and I wish I could in some way in- 
dicate how pleased I am with this action. 

I would very much like to attend the meetings, 
and from the program I see a number of subjects 
which I would personally like to hear, and no 
doubt there will be a large number of people there 
with whom I would like to talk, but this is all 
impossible and I can only sit here and think of 
what is going on at Tampa and remember the old 
days when I could be present and take part in the 
program. 

Thank you for your expressions of kindness, 
and with my regards and good wishes not only 
for Christmas, but for the whole year to come, I 


am, 




















Yours sincerely, 
H. T. Fernatp 






The second letter from past president P. J. Parrott: 





Dear Cory: 

Program just received. It looks like a record- 
breaking meeting. I am astonished at the changes 
which are taking place. Best wishes for a most 
successful meeting and warmest regards. 

Yours sincerely, 
P, J. Parrott 










COMMITTEES OF THE ASSOCIATION 


The following committees were appointed during 
the year by President Boyce: 


Committee on Local Arrangements (Appointed 
jointly by Peterson and Boyce) 

W. B. Gresham Herbert Spencer 

W. V. King W. L. Thompson 

Lewis Maxwell N. Clair Van Horn 

Ralph L. Miller T. Roy Young 

John A. Mulrennan John T. Creighton, Chairman 













Committee on Index VIII of American Economic 
Entomology 


Ina L. Hawes 
C. F. W. Muesebeck 






B. A. Porter 






Committee on Nominations 
H. G. Crawford Roy G. Richmond 
J. F. Kagy C, E. Smith 
Harlow B. Mills, Chairman 








Delegates to Seventh Pacific Science Congress 
H.S. Smith C. E. Pemberton 







Special Committee on the Welfare of Entomology as 
it may be affected by the Hoover Commission 


T. L. Aamodt L. S. Hitchner 
G. C. Decker C. E. Palm 
Clay Lyle, Chairman 









Committee on Consolidation of AAEE and ESA 


Halbert M. Harris J. L. Horsfall 
B. A. Porter, Chairman 
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Committee on Resolutions 


J. W. Balock 
J. T. Griffiths 
H. F. Dietz, Chairman 


H. M. Armitage 
A. B. Baird 


Representatives to UNESCO 


C. R. Cutright H. A. Waters 


Observer to FAO 


S. B. Fracker 
REPORT OF THE EXECUTIVE 
COMMITTEE 
The following matters have been acted upon 


favorably by the Executive Committee: 
1. The petition for the formation of a Section on 


Biological Control. 

. The petition for the affiliation of the Ento- 
mological Society of Pennsylvania. 

. The petition of the Texas Entomological Society 
to form the Southwest Branch. 

This petition has the approval of the Executive 
Committee and a letter ballot in regard to the 
confirmation or rejection of the formation of the 
Southwest Branch will be mailed to the entire 
membership. The territory to be embraced by 
the new Branch is stipulated as New Mexico, 
Oklahoma and Texas. There are now 157 
members of this Association in the three states, 

. In order to expedite publication of the Journat 
the proceedings and roster will be published for 
the next two years in the April issue. The editor 
may publish timely reports, accepted and ap- 
proved at the annual meeting, in the February 
issue, with appropriate cross references in the 
proceedings of the meeting. 

. Indices of the Literature of American Economic 
Entomology will not be furnished to the mem- 
bers without an order and payment for each 
index subsequent to Index VII. Members will be 
given the opportunity to place a pre-publication 
order, accompanied by payment, at approximate 
cost (including postage). Subsequent to publica- 
tion members may purchase each Index at 75 
per cent of the sale price to non-members. 

. The Trustees of the Permanent Fund will be 
requested to loan to the General Fund, at 3 per 
cent interest, such an amount as may be in- 
dicated to enable the publication of Index VIII. 
The loan will be repaid to the Permanent Fund, 
from time to time, at the direction of the 
Executive Committee. 

. The following clarification of policy in regard to 
Branches: 

a. that memberships in Branches shall be re- 
stricted to members of the Association resid- 
ing in the area covered by the Branch, 

. that all papers by members listed on the pro- 
gram at Branch meetings may be published in 
the JourNAt if they conform to the publica- 
tion rules of the Association, and all such 
papers shall bear a notation that they were a 
part of the Branch program. 

c. that Branches shall not charge dues, but may 
charge registration fees for those in attend- 
ance (members or non-members), in an 
amount determined by the Branch, to provide 
for operating costs of the Branches, but not 
to include specialized entertainment at 
Branch meetings. 

d. that officers or committees of any Branch 
shall not solicit contributions for specialized 
entertainment. 


_ 
i] 
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g, A similar clarification of policy for the Parent 

Association: 

No officer or committee of the Parent As- 
sociation shall solicit contributions for use in 
obtaining or paying for specialized entertain- 
ment at a national or annual meeting. 

‘ransfer of Entoma: 

a. The in-coming President is authorized and 
directed to appoint an Editor and an Edi- 
torial Board which shall include not less than. 
one member from each Branch. 

. The Executive Committee assumes responsi- 
bility for the publication of Entoma, 

. The Secretary-Treasurer is authorized to 
make commitments not in excess of $7000 and 
to transfer funds to the Editor as may be 
needed. 

. The 1950 meeting will be held in Denver, during 
the week of December 18, 19, 20, and 21. 

. The Secretary is authorized to make the best 
possible arrangements for a joint meeting of the 
Entomologists and the Phytopathologists for a 
1951 meeting with special consideration for 
Detroit, Columbus, Cincinnati, and Chicago, 
the second week in December. 


Report OF COMMITTEE ON COMMON 
NAMEs OF INSECTS 


All proposals on hand for additions to the official 
list of common names of insects and for changes in 
approved names were reviewed by the Committee 
during the year. 

Approval of at least seven Committee members, 
necessary for adoption, was given for 47 of the pro- 
posed new names and 6 of the proposed changes in 
existing names, A list of these names was for- 
warded to the Editor of the JourNaL or Eco- 
nomic ENtoMoLoGy on November 2, 1949, with 
the request that it be published in the next issue 
of the JourRNAL and suitably called to the at- 
tention of all members of the Association. This 
action was in line with the suggestion made by this 
Committee in its report presented at the annual 
meeting held in New York last December to the 
effect that the entire membership of the Association 
be given prompt notice of all new common names or 
changes in existing common names approved by the 
Committee for adoption. Any member thus has the 
opportunity of notifying the chairman of this Com- 
mittee promptly in the event of an objection to any 
name that has been accepted by the Committee. 
Objections filed with the chairman within 30 days 
of the date the issue of the JouRNAL containing the 
notice is mailed to members will receive appropriate 
consideration. 

The last list of approved common names of in- 
sects was published in the August 1946 issue of the 
JourNAL (Vol. 39, No. 4, pp. 427-448). A number of 
new common names and changes in approved names 
have since been adopted and certain of the scientific 
names also have been changed. A revision of the list 
is thus urgently needed. 

It is therefore recommended that the Committee 
be authorized to publish a complete, revised list of 
the common names of insects in the JouRNAL OF 
Economic ENTtoMoLoey as soon as the manuscript 
for such revision can be prepared. 


C. E. PemBERTON C.F. W. Mureseseck 
A. V. MitcHENER R. K. FLetcuer 
E. G. Linstey A. N. Tissot 
T. L. Aamopt T. A. BrinpLey 
G. J. HAEussLer, Chairman 


PROCEEDINGS OF SIxtTy-FIRsT ANNUAL MEETING 


REPORT OF THE COMMITTEE ON 
INSECTICIDE TERMINOLOGY 


The activities of the Committee during the past 
year have been concerned primarily with developing 
coined names for several of the promising synthetic 
organic insecticides. In this task the Committee has 
continued to work closely with the Federal Inter- 
departmental Committee on Pest Control, which 
cooperates with several groups interested in eco- 
nomic poisons. The following names have been 
adopted by the cooperating groups: Toxaphene for 
the insecticidal chemical previously designated as 
chlorinated camphene; heptachlor for the chlori- 
nated hydrocarbon closely related to chlordane, and 
previously referred to as E-3314 and Velsicol 104; 
and lindane for the gamma isomer of benzene hexa- 
chloride of a purity not less than 99 per cent. 

A number of the members of the Association have 
requested that the Committee review the spelling 
of chlordane versus chlordan. Chlordane is the 
coined name for a complex chlorinated hydrocarbon 
developed and adopted by the Interdepartmental 
Committee on Pest Control. “Chlordan” is the 
spelling decided upon by the American Chemical 
Society because the ending “‘ane” is reserved for 
scientific chemical nomenclature of a certain class of 
compounds. At the December 1947 meeting the 
Association accepted the decision of the American 
Chemical Society. The spelling “chlordane,” how- 
ever, has found wider acceptance. It is used by in- 
dustry and consumer groups on labels for this in- 
secticide as well as in popular literature in this 
country and abroad. The British committee that is 
engaged in establishing common names for complex 
pesticides has followed the common practice and 
recommended the spelling “chlordane.” After care- 
ful consideration, the Committee unanimously 
recommends that the Association adopt “chlordane” 
as the spelling of this insecticidal chemical. 

At the request of Dr. Peairs, editor of the 
JOURNAL, consideration has also been given to the 
desirability of coining trivial names for analogs of 
DDT, such as the bromine and the fluorine analogs 
and dichlorodiphenyl dichloroethane. The Com- 
mittee is of the opinion that coined names should be 
developed only for those insecticidal chemicals that 
seem to have commercial promise—an opinion 
voiced in previous Committee reports. Accordingly 
it does not appear that at this time a trivial name is 
warranted for either of the first two products. In 
articles where they are mentioned more than once, it 
is suggested that the symbol (DFDT) be placed im- 
mediately after the fluorine analog and (DBrDT) 
after the bromine analog the first time they are used, 
thereafter only the symbols need be given. Dichloro- 
diphenyl dichloroethane, which is commercially 
available, has been designated as DDD or TDE in 
the sizable literature on this product. Because of the 
similarity of DDD to DDT and D-D mixture, as 
well as the fact that it is a trade-mark for a cough 
remedy, TDE seems preferable until a coined name 
has been selected. The Committee recommends that 
in JourNAL articles this product be designated as 
TDE and that when it seems desirable dichloro- 
diphenyl dichloroethane in parentheses follow its 
first use in the paper. 

Dr. Peairs also asked for simplified nomenclature 
for the so-called DN compounds. Certain complica- 
tions arise in attempts to simplify the names of these 
products. All are salts of substituted phenols, such as 
the potassium, sodium, ammonium, or dicyclo- 
hexylamine salt. To find trivial names for each salt 
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is a sizable task, and the names selected would 
probably give no indication of any close relation- 
ship. Furthermore, most of these compounds have 
been used as insecticides for some time and their 
names are well known. 

Trivial names for the synthetic pyrethrin-like 
esters, the synthesis of which was announced early 
this year, and for several other promising new in- 
secticidal chemicals are now being studied. 

The Committee urges authors of papers to de- 
scribe more specifically the grade or quality of an 
insecticidal chemical studied. Sometimes the com- 
mercial product is a mixture of isomeric compounds 
or is less pure than a laboratory preparation. Ben- 
zene hexachloride is an excellent example. Technical 
grades of this product containing approximately 10 
to 35 per cent of the gamma isomer are available and 
formulated into finished insecticides. Authors should 
indicate the percentage of the other isomers present 
even though they are much less toxic to insects than 
the gamma isomer. 

Although progress in the development of trivial 
names for the many new synthetic insecticidal 
chemicals appears to be slow, it must be remembered 
that the process is different from the selection of 
common names for insects. Their common names are 
generally chosen from names that have been in use 
for many years. With synthetic insecticidal chemi- 
cals several factors are involved. The products may 
also have fungicidal properties and hence be of in- 
terest to groups other than entomologists. Usually 
the products come from industry, sometimes the 
same product from more than one company. The 
names that are considered for selection may be 
trade-marked in our own countries. To serve as 
common names they have to be protected from 
trade-marking. Sometimes it is difficult to get an 
accurate definition for the chemical. Finally, the 
name that is coined must be acceptable to several 
groups whose interest may vary widely.* 


GLENN E. CarMan C. O. Eppy 
J. R. Ever H. H. SuHeparp 
H. L. Hauer, Chairman 


REPORT OF THE COMMITTEE ON 
MEMBERSHIP 


December, 1949 


The Committee on Membership has considered 
the applications submitted by 181 persons. The data 
in the applications have been summarized by the 
Committee Chairman and submitted by mail to 
committee members. Applications in due form, 
properly certified, and accompanied by the required 
fees have been acted upon at approximately monthly 
intervals. A few applications required several 
months for processing. A recorded vote was cast by 
each Committee Member for or against each appli- 
cant. 

One hundred eighty one applicants have been ap- 
proved for active membership in the Association; 
142 before July 1 and 39 since that date. The former 
group have received the JourNAL from January 1, 


* Following the presentation of this report by the Chairman 
of the Committee he announced that the Committee had unan- 
imously approved the coined names Aldrin and Dieldrin devel- 
ee by the Interdepartmental Committee on Pest Control for 
the chlorinated hydrocarbons eroviouay” designated Compound 
118 and Compound 497 respectively. The President, Dr. Boyce, 
requested that this announcement be added as a footnote to this 
report. (In actual use these names will not be capitialized—Ed.) 
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1949, while subscriptions of the latter begin January 
1, 1950. The new members are as follows: , 


Elected before July 1 


Aanestad, A. 
Aldrich, W. W. 
Allen, W. W. 
Anderson, C. W. 
Applewhite, K. H. 
Bales, H. M. 

Ball, W. 

Bauer, C. L. 
Baumhover, A. H. 
Beck, S. D. 

Beer, R. E. 
Benschoter, J. V. 
Bohman, F. E., Jr. 
Boudreaux, H. B. 
Boyce, H. R. 
Brehm, W. L. 
Bryan, D. E. 
Buckner, R. J. 
Burnham, R. W. 
Chao, H. F. 
Cordero, T. M. 
Couch, M. D. 
Craig, W.S. 
Crutchfield, C. M. 
Davis, A. C. 
Davis, D. W. 
Davis, E. D. 
Dean, D. W. 
Douglas, J. R. 
Elmer, H. S. 
Fairchild, H. E. 
Farrier, M. H. 
Faulk, A. W. 
Feinstein, L. 
Forbes, A. G. 
Grosch, D. S. 
Guthrie, F. E. 
Haines, T. W. 
Hagen, K. S. 
Hagen, V.S. 
Hanna, R. B., Jr. 
Hanson, C. A. 
Harder, F. J., Jr. 
Hartley, R. O. 
Hatfield, W. C. 
Hawes, Ina L. (Miss) 
Haws, B. A. 
Heller, I. 
Henneberry, T. V. 
Hirst, J. M. 
Hoshe, J. W. 
Huffington, J. M. 
Hughes, K. E. 
Husman, C, N. 
Ingle, L. 

Johnson, R. B. 
Jones, C. M. 
Jordon, W. B. ; 
Kaan, H. W. (Miss) 
Keenan, W. N. 
Khan, N. H. 
King, Y. A., Jr. 
Krestensen, E. R. 
Kring, J. B. 
Kuitert, L. C. 
Lancaster, J. L., Jr. 
Lane, J. E 
Lattimore, W. B., Jr. 


Leraas, M. A. 
Lewallen, L. R. 
Muka, A. A. 
Nardy, R. V. 
Nelson, D. D. 
Nolen, T. D. 
Pass, H. A. 
Paul, Grace. 
Pender, M. T. 
Pierce, H. F. 
Printy, G. E. 
Purswell, H. D. 
Raley, T. G. 
Rech, R. W. 
Reddy, D. B. 
Rees, B. E. 
Ritstich, S. 
Roullard, F. P. 
Ruppenthal, A. B. 
Russell, R. 
Sanders, J. M. 
Sartor, M. H. 
Scharff, D. K. 
Schuder, D. L. 
Shepard, H. R. 
Shuyler, H. R. 
Sibray, W.S., Jr.. 
Siverly, R. E. 
Sleeper, D. A. 
Steinrock, F. K. 
Swenson, K. G. 
Swift, J. E. 
Tahori, A. S. 
Taylor, E. A. 
Teotia, T. P.S. 
Thompson, R. K. 
Thurston, R. 
Foster, A. O. 
Galloway, A. L. 
Gannon, N 
Gerlach, C. F. 
Gilmore, G. D. 
Godwin, P. A. 
Goldberg, M. 
Gonzales, F. E. 
Goupils, P. Le 
Graham, A. J. 
Green, H. B. 
Greenwold, Margaret 
Lloyd, A. J. 
Lynd, F. T. 
Mack, G. E. 
Mahaney, J. H. 
Mahoney, C. H. 
Marshall, D. S. 
Marzke, F. O. 
McCann, L. J. 
Mead, F. W. 
Merkley, D. R. 
Mistric, W. J. 
Morris, A. P. 
Todd, G. K. 
Townes, H. 
Turner, E. C., Jr. 
del Valle, O. Fuentes 
Waller, I. H. 
Weaver, N. 
Wegenek, E. G. 
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Wessel, R. D. 
White, C. E. 
Williams, D. A. 


Wilson, E. L. 
Wright, C. C., Jr. 
Young, D. F., Jr. 


Elected after July 1 


Adams, A. L. 
Barnes, J. W. 
Barrett, W. L 
Bauman, E. B. 
Betts, P. C. 

Bohm, R. O. 
Boyle, W. W. 
Brown, E. E. 
Burnside, W. H. 
Cole, W. E. 
Conary, R. E. 
Condron, C. H. 
Dietrick, E. J. 
Earnest, H. O. 
Eckhoff, R. H. 
Evers, S. J. 
Ferrer-Delgago, R. 
Gates, D. E. 

Gay, C. W. 
Goldsworthy, E. A. 
Gordie, A. H. 
Hart, F. M. 
Hitchcock, O. B. 
Hughes, G. 

Incho, Irene J. 
Jordan, C. R., Jr. 
Keener, P. D. 
Kirkpatrick, T. W. 
Klostermeyer, E. C. 
Knote, C. E. 
Lederer, H. G. 


Lyman, F. E. 


Magee, W. J. 
Magy, H. I. 


Mendenhall, W. T. 


Mudge, J. F. 
Naegele, J. A. 
Nielsen, G. E. 
Nielsen, W. R. 
Perez, M. E. 
Pfrimmer, T. R. 
Phillips, W. S. 
Price, M. M. 
Price, R. C. 
Ramos, J. H. 
Rose, R. C. 
Sapp, D. R. 
Smith, A. C. 
Snare, W. A. 
Snelling, R. O. 
Sooter, C. A. 


Starnes, Eleanor B. 


Starnes, Ordway 
Steffen, A. L. 
Teller, L. W. 
Thompson, C. G. 
Underwood, N. B. 
Vayssiere, P. 
Watts, C. M. 
Warner, W. W. 
Wilson, B. R. 
Wysong, N. B. 
Zeid, M. M. I. 


One active member, Dr. H. T. Fernald, was duly 
proposed for honorary membership in the Associa- 
tion. The Committee unanimously approved this 
proposal; subsequently Dr. Fernald was _ unani- 
mously elected to honorary membership by letter 
ballot. 

Two active members have become life members 
during 1948, They are: 


S. F. Ports 
Harvey L. SWEETMAN 


There were thirty-six resignations and the follow- 
ing deaths: 


Barber, George W. 
Burnside, C. E. 
Carisoza, James E. 
Estabrook, Loren A. 
Herms, Wm. B. 


Kelly, E. G. 
Robinson, J. M. 
Tandy, Clyde 
Weber, R. T. 


Report oF REPRESENTATIVE TO THE 
NATIONAL RESEARCH COUNCIL 
Division oF BIoLoGy AND 
AGRICULTURE 


The annual meeting of the Division of Biology and 
Agriculture was held in Washington, D. C. on May 
5, 1949, under the chairmanship of Ralph E. Cleland. 
Harold H. Shepherd attended the meeting as this 
Association’s representative. . 

The following items considered at this meeting 
will be of interest to entomologists. 

The Agricultural Board has been reconstituted 
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and one of its important activities is the study of 
sanitary regulations affecting milk quality. 

The Institute of Biological Sciences founded in 
1948 plans to publish a handbook of biological data 
and has asked for appropriate maps, charts, con- 
version tables or other data that would be useful 
to workers in various branches of science. The In- 
stitute’s committee on Selective Service, in coopera- 
tion with General Hershey’s committee, is working 
out plans for more effective use of all scientific 
personnel in time of emergency. The Institute in- 
cludes 17 biological societies as full membership and 
three other societies as affiliates representing a total 
of about 12,000 biologists. No entomological societies 
are represented. 

The Pacific Science Board has been concerned 
with the biological control of the Giant African 
Snail and of the rhinoceros beetle of coconuts in 
islands of the Pacific Trust Territory. 

In the discussion of The Fullbright Act which 
sponsors the fellowships for foreign travel and study 
applications of two entomologists were considered. 

The Chemical and Biological Control Division is 
concerned with the cataloging of information from 
literature, sponsoring of screening programs and 
preparation of reviews on relationships of chemical 
structure and their biological action. 

Respectfully submitted 
Fioyp F. Suita 


REPORT OF SPECIAL COMMITTEE ON 
THE WELFARE OF ENTOMOLOGY 
AS IT MAY BE AFFECTED BY 
THE Hoover Com- 
MISSION 


This committee was appointed by President 
Boyce on February 4, 1949. The first meeting of the 
committee was held in Washington February 22, in 
conjunction with a meeting of the National Plant 
Board. This organization also indicated its interest 
and on February 23 B. P. Livingston, Chairman of 
the National Plant Board, and Clay Lyle, Chairman 
of this committee, called on Secretary of Agriculture 
Charles F. Brannan and informed him of the con- 
cern of their respective groups that no action be 
taken to weaken the entomological work in the De- 
partment. Secretary Brannan very cordially invited 
a written statement of the views of the committee 
and voluntarily remarked that he would not be in 
favor of splitting any basic research group on a 
commodity basis. Following the Washington meet- 
ing there was a considerable exchange of corre- 
spondence among the committee in regard to the 
statement to submit to the Secretary of Agriculture. 
Another meeting of a majority of the members of 
the committee was held in Milwaukee on March 23, 
at which time the North Central States Ento- 
mologists adopted a resolution to be sent to the 
Secretary of Agriculture, endorsing the recom- 
mendations of the committee as outlined in the 
statement then under preparation. On April 5, after 
approval by the committee, the following letter 
was sent to Secretary Brannan, and receipt was 
acknowledged on April 11 by Under Secretary of 
Agriculture A. J. Loveland: 


“We are grateful for the cordial reception you 
recently gave the chairman of our Committee, 
and for the invitation you extended to submit our 
views in regard to the report of the Hoover Com- 
mission as it may affect entomology in the De- 
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partment of Agriculture. Our Committee repre- 
sents an organization of approximately 2300 
economic entomologists in the United States and 
Canada. We were appointed by our President, 
Dr. A. M. Boyce, Entomologist of the Citrus 
Experiment Station, Riverside, California. We are 
in full sympathy with the objectives of the Hoover 
Commission. We are not asking for any special 
favor for the entomological work of the Depart- 
ment of Agriculture. However, the members of our 
Committee have had many years of experience 
(averaging 20 to 30 years) in research, teaching, 
regulatory and commercial entomology, and we 
believe that reorganization according to the 
recommendations of the Hoover Commission will 
greatly reduce the efficiency of the insect control 
work in this country besides promoting duplica- 
tion and increased costs to the taxpayer. We 
respectfully call your attention to the following: 
1. Entomological research work in the Depart- 
ment of Agriculture was one of the first scien- 
tific groups organized and because of its im- 
portance to American agriculture attained 
bureau rank as early as 1904. The present union 
of federal research and regulatory work in 
insect cor ntrol i is based on long experience and 
also on a “trial-and-error” test. From 1912, 
when the Federal Horticultural Board was 
created for the protection from foreign pests, 
until 1928 its chairman was the acting chief of 
the Bureau of Entomology, thus assuring the 
close coordination of the work of the two 
organizations. From 1928 to 1934 they were 
separated, although still maintaining a close 
relationship. Since 1934 the two phases of 
work have been united in the Bureau of Ento- 
mology and Plant Quarantine. 


. The present organization of the Bureau of 
Entomology and Plant Quarantine in which 
the research, control, and regulatory phases are 
united and responsible to central leadership 
seems very nearly functionally perfect. These 
activities are so interdependent there will be 
great loss of efficiency if they are separated and 
have no unifying or coordinating head. Re- 
search must precede or accompany any large 
scale control or eradication project or the 
establishment of quarantines in order to deter- 
mine effective methods of control or supply the 
scientific basis for the quarantines. Sometimes, 
as in the Mediterranean fruit fly outbreak in 
Florida several years ago, it is necessary to 
take action immediately to avert a major 
threat to the Nation’s agriculture, and in such 
cases it is essential that all phases of the work 
be under one head to avoid the delay inherent 
in following official procedures for dealings 
between different government organizations, 
Confusion about policies, and friction arising 
from claims for credit and blame for failures 
are also eliminated when a central head is 
responsible. The Japanese beetle, the white- 
fringed beetle, the gypsy moth, and the pink 
bollworm are examples of major pests requiring 
concerted action from the research, control, 
and regulatory entomologists. Facilities and 
skilled personnel of each group are available 
to all because of the unified direction. The 
services of taxonomists, of those introducing 
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toxicologists and others are needed in all these 
phases of insect control and would probably be 
duplicated if these activities are not under 
unified control. The large scale grasshopper 
control projects of the Mid-west and West are 
another example of interdependence and ¢o- 
operation between research and control actiy- 
ities in which each group contributes assistance 
and information to the other. Under one head 
cooperation instead of competition is the result, 
Many insects do not confine their attacks to 
single species but cause great damage to several 
major crops or animals. Specialists in the 
taxonomy, biology or control of any of these 
insects will be of greatest service when they 
operate under a single head but are available 
over a wide range of subjects and conditions, 
For example, a specialist on mites could be 
working on a cotton problem one month, a 
forest problem the next month, and possibly 
on stored grains, orchards, or even on livestock 
a short time later. A specialist on concentrated 
sprays may render greatly needed service 
against the gypsy moth in Connecticut, the 
Japanese beetle in Maryland and the white- 
fringed beetle in Mississippi, all in the same 
summer. This efficiency in the wide use of 
highly specialized personnel is not likely to 
exist if entomologists are split up in crop or 
animal groups, with no central directing head 
familiar with the varied skills of his organiza- 
tion. 

. Although we heartily endorse the present or- 
ganization of the Bureau of Entomology and 
Plant Quarantine as a most efficient and eco- 
nomical arrangement which serves the farmers 
and general public without duplication or con- 
fusion of efforts, it is apparent that it does not 
follow the pattern suggested by the Hoover 
Commission for the separation of research and 
regulatory activities. If this separation under 
different administrations is deemed a principle 
of paramount importance transcending the 
convenience and economy of unified operation 
as at present, we would suggest that a single 
chief or head be provided for all phases of 
entomological work, responsible to one ad- 
ministrator for all research activities and to 
another for all the regulatory work. If this 
separation is affected without a single re- 
sponsible head, we see no way to avoid duplica- 
tion of personnel and effort, and wasteful com- 
petition for funds. We predict that Congress 
itself will be confused at the competing requests 
for funds for separate agencies operating 
against the same insect unless a single in- 
dividual has the power to harmonize and ad- 
just the requests according to the needs. On the 
state level this arrangement is operating 
satisfactorily in many states in which the chief 
entomologist is head of the teaching division of 
the land-grant college, head of the entomology 
research in the experiment station, and ento- 
mologist for the state plant regulatory division. 
Iowa, Kentucky, Mississippi, Maryland and 

others are now operating on this basis and there 
seems no reason why the same plan would not 
be effective and satisfactory in the federal 
government. 


Again we thank you for the opportunity of pre- 


senting our views. If we can be of any assistance, or 


parasites or predators, of specialists in in- 
if you would care to have a more detailed presenta- 


secticides and spray and dusting machinery, of 
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tion in a personal conference, we are at your service.” 
(Signed by members of the committee) 


The members of our committee would be ungrate- 
ful if we did not acknowledge help from other in- 
dividuals and groups, especially the plant patholo- 
gists. On June 28 Dean C. R. Orton, Chairman of 
a committee representing the American Phyto- 
pathological Society, wrote Secretary Brannan, re- 
citing the unfavorable effect on the growth of the 
science of plant pathology which resulted from the 
dispersal of that work in the Department of Agricul- 
ture into the various crop groups, about 10 or 15 
years ago. He urged the Secretary to give serious 
consideration to the effect of such a reorganization 
before putting it into effect. 

Congress has not yet acted on several of the 
Hoover Commission recommendations, including 
the reorganization of the Department of Agriculture. 
Therefore, our committee does not know what has 
been accomplished by its efforts. However, some 
statements of Secretary Brannan in a letter to 
Senator John P. McClelland on July 8, published in 
the Congressional Record of July 12, 1949, are en- 
couraging. Most of the letter is not pertinent to the 
subjects concerning entomologists, but the following 
paragraphs are of interest: 


“The specific grouping of agencies and functions 
proposed by the Commission represents one of 
numerous alternative schemes of organization. 
Study is being given to the Commission’s pro- 
posals and also to several alternatives. Final de- 
cisions must depend not only upon analysis of 
various plans but must also take into considera- 
tion the adaptability of each to the character of 
the programs which the Department may be 
called upon by the Congress and the President to 
perform. 

With respect to organization for conduct of 
research, the Commission wisely points out that 
certain management and operational research 
can most economically be performed by one or 
another of our program agencies. For example 
research in forestry, soil conservation, and mar- 
keting need to be examined in detail, item by 
item, to arrive at the determination as to whether 
they can best be fitted into an agency charged 
with over-all responsibility in the field. Careful 
consideration is being given to the most effective 
means of carrying on economic research in the 
Department. 

At present certain regulatory activities are 
performed in various agencies of the Department, 
whereas the Commission has proposed that all 
such work be consolidated in one regulatory serv- 
ice. Thus far, Iam not persuaded that this would 
be desirable. Regulation of the importation of 
plants or animals, for example, bears little simi- 
larity to regulation of commodity markets, the 
shipment of perishables, or the conduct of live- 
stock yards and we believe it is sound to have the 
latter functions performed by the Bureau of 
Entomology and Plant Quarantine, the Bureau 
of Animal Industry, the Commodity Exchange 
Authority, or other subject-matter agencies hav- 
ing general cognizance of the appropriate field 
of activities, rather than duplicate personnel in a 
specifie organization concerned only with regula- 
tory responsibilities.” 

Respectfully submitted, 
T. L. Aamopt 
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Report OF OBSERVER TO THE UNITED 
NATIONS SCIENTIFIC CONFERENCE 
ON THE CONSERVATION 
AND UTILIZATION 
oF RESOURCES 


The American Association of Economic Ento- 
mologists was invited in August to send an observer 
to the United Nations Scientific Conference on the 
Conservation and Utilization of Resources, which 
was held at Lake Success, New York, August 17 to 
September 6, 1949. 

This conference was of a different type from most 
international gatherings sponsored by the United 
Nations. It was held to give an opportunity for 
specialists in conservation problems in various coun- 
tries to exchange information on their experiences 
and investigations. It was not authorized to adopt 
any programs or recommendations or pass any 
resolutions. At the same time, its coverage was so 
very broad that most of the speakers discussed their 
subject matter in general terms, instead of giving 
the detailed results of current and recent research. 

The sessions were grouped into sectional meetings 
in the forenoons and plenary sessions in the after- 
noons. The sections related to separate fields of 
conservation, including minerals, water, fuels and 
energy, forests, land, and fisheries and wildlife. 

Entomological subjects were discussed in the 
sections on forests and on land. In the case of the 
latter section, separate sessions were devoted (1) 
to crop pests and plant diseases, and (2) to livestock 
pests and diseases. 

At the session on forest protection, Craighead 
and Hutchins described the principal pest control 
measures carried on in the United States, empha- 
sizing particularly the organization of work under 
the recently passed Forest Pest Act, Public Law 110 
of the Eightieth Congress. The silvi-cultural meth- 
ods that need to be employed with various native 
diseases were contrasted with the direct control 
methods that are applicable against destructive epi- 
demic forest diseases. The promising results of large 
scale treatment of woodlands with recently de- 
veloped synthetic insecticides were described. 

T. R. Peace of the Forest Research Station at 
Surrey, England, pointed out that the extensive 
schemes of forest planting undertaken by the Gov- 
ernment after the first World War provided con- 
ditions suitable to the spread of both native and 
foreign pests and diseases in England, and that 
control measures had to be undertaken by Govern- 
ment agencies. The most important of these diseases 
have been Dutch Elm disease and the Watermark 
disease of Cricket Bat Willow. Recently some con- 
cern has been caused by the introduction of Ips in 
Pitwood from France and in spruce logs from Ger- 
many. Among the other insects referred to were 
Adelges cooleyi on Douglas fir, the large larch sawfly 
and the larch leaf miner. 

J. J. deGryse reported on the control of forest 
insects in Canada, referring largely to species well- 
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known in the United States, such as the spruce 
budworm, the European sawfly, the hemlock looper, 
and several pine and spruce beetles. Special interest 
is being given in Canada to forest management 
(particularly, various types of cutting practices), 
as a method of preventing or reducing insect injury. 

In the section on land resources, Dr. Annand’s 
paper outlined the principal recent developments in 
the United States in the fields of natural, cultural, 
mechanical, and chemical control. The entomologi- 
cal complications resulting from the use of DDT on 
a large scale were emphasized. International ac- 
tivities recommended in this paper included the 
exchange of information and publications, the adop- 
tion of biologically sound inspection procedures, the 
development and adoption of methods of disinsec- 
tizing air craft and commodities, international 
cooperation in the exchange of beneficial insects, and 
international planning and cooperative action on 
such problems as locust control. 

R. A, E. Galley of the Agricultural Research 
Council, London, England, stated that wireworms 
have been giving more trouble than almost any 
other farm insect in recent years. The British are 
trying out substantially the same new synthetic 
insecticides as those coming into use in this country. 
In addition, Galley referred to the systemic insecti- 
cides, such as Pestox III, which were called “‘agents 
for plant chemotherapy.” 

In the session on livestock pests and diseases, E. 
F. Knipling described the external parasites of 
livestock found in the United States, noting par- 
ticularly the loss of one-half pound per day in beef 
cattle from horn flies, the 10 per cent decrease in 
milk production caused by horn and stable flies, 
and one estimate of a devaluation of $43 per head 
due to damage to meat and hides by warble flies. 
The development of strains of insects resistant to 
insecticides was listed as an important adverse de- 
velopment. 

F. C. Minett, of the Animal Husbandry Commis- 
sion of Pakistan, said that the poverty, ill health 
and ignorance of many livestock owners in Southern 
Asia make pest control and sanitation improvement 
difficult. Warble flies are listed as causing heavy 
damage, although not as great as the losses resulting 
from such diseases as rinderpest and foot and mouth 
disease. 

E. L. Taylor, of Waybridge, England, referred 
particularly to sheep scab. Benzene hexachloride is 
proving to be such an effective acaricide, with pro- 
longed action, that there are now great hopes that 
scab may be eradicated from Britain. 

S. B. Fracker 


ENTOMOLOGICAL AcTIVITIES OF FAO 


The undersigned again had the opportunity of 
attending the Annual Conference of the Food and 
Agricultural Organization of the United Nations. 
The 1949 session was the fifth annual meeting and 
was held at Washington, November 21 to December 
6, 1949. This report relates both to the discussions 
of the Conference and to the year-round activities 
of the Organization. The report on the fourth annual 
meeting (1948) will be found in the February 1949 
issue of the JouRNAL OF Economic ENTOMOLOGY, 
pages 177-178. 

The subject of widest general interest at this 
Conference was the discussion of plans for the tech- 
nical assistance program as soon as appropriations 
become available for the purpose. This program, 
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established as an outgrowth of Point IV of President 
Truman’s inaugural address in January 1949, has 
aroused the hope of a large number of underde- 
veloped countries for assistance in improving their 
productive capacity, feeding their populations, and 
enhancing their economic position. 

A large share of the finances for this program will 
doubtless come from the United States, but we 
understand that 10 or 12 other countries have signi- 
fied their interest in contributing to the technical 
assistance fund. The work will be done on the re- 
quest of underdeveloped countries, each of which 
will cooperate to the extent of its resources in the 
projects carried out within its own borders. 

The most important new project of interest to 
entomologists proposed at this Conference, was the 
establishment of world-wide pest-reporting services 
and surveys for the exchange of information on the 
distribution and control of plant and animal diseases 
and insect pests. FAO estimates that such services 
will cost something over a hundred thousand dollars 
a year, even though the surveys themselves will be 
carried on by the member governments within their 
own territory. FAO accordingly does not yet have a 
sufficiently large budget to enable it to undertake 
the job at the present time. Their staff will, however, 
consult with member governments on the estab- 
lishing of national services along these lines and 
improving such services as already exist, in the hope 
of being able to exchange technical data on an or- 
ganized world-wide scale under the new technical 
assistance program as soon as appropriations are 
available. 

Widespread interest has also been aroused by the 
leadership taken by FAO in the control of infestation 
in stored grain. A Western Hemisphere conference 
on this subject was held at Palmyra, Colombia in 
1949. 18 countries, including the United States, sent 
delegates. As a result of this meeting, a regional 
working party has been organized consisting of one 
representative from each Western Hemisphere 
country to insure continuity in the national infesta- 
tion control programs and exchange of information 
gained by research and experience. 

The first active operation along this line under 
the leadership of DAO consists of a demonstration 
project in infestation control under tropical condi- 
tions. Costa Rica was chosen as the locality for this 
demonstration, since conditions there are favorable 
for sanitary operations affecting seagoing vessels, 
port facilities, railways, trucks, and storage buildings 
in urban and rural communities. This project is 
already underway and the work will doubtless be 
expanded if and when the proposed technical as- 
sistance program is undertaken. 

Another type of program already being carried 
out in the Western Hemisphere is that relating to 
locusts. FAO staff entomologists have been working 
with the governments of Guatemala, Costa Rica, 
and other Central American countries in the control 
of these insects. In preparation for this work, FAO 
entomologists have studied control operations 
against grasshoppers in the western part of the 
United States and Canada. Preliminary plans are 
being made for the establishment of a temporary 
technical center in Central America for the exchange 
of information on the newer methods of locust 
control. 

In the fall of 1949 a conference on the control of 
Moroccan and desert locusts was held in Beirut. 
Methods of cooperation among the governments in 
the Near East are being worked out in order to make 
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control programs effective. It will be recalled that 
in this area grasshoppers migrate in swarms when 
infes{ation is built up in certain Near East breeding 
centers, and that, in many cases, the greatest damage 
is done in countries other than the one in which the 
young hoppers develop. j 

“ Among the activities proposed for 1950 in the 
Orient are: (1), the preparation of a summary of 
recent developments in the control of the rice stem 
borer; (2) a survey of the economic importance of 
various rice pests in different countries; and (3) 
a technical training center to be held in the Near 
East concerned with the use of newer insecticides 
and fungicides and machinery for their application. 

In cooperation with the WHO, FAO has been 
studying potential agricultural improvements in 
connection with the program for the control of 
malaria, especially in India and Pakistan. Malaria 
handicaps agricultural production in several sections 
of the world by making it difficult for rural popula- 
tions to exist and remain healthy. A study is now 
being made by these two international organizations 
to discover some of the most promising areas of low 
agricultural output where it is believed that malaria 
control will result in increased food production. 
After a number of these areas have been chosen the 
problem will be discussed with the governments of 
the countries concerned and cooperative work along 
this line will be undertaken in those countries which 
wish to have the assistance of international organiza- 
tions. 

FAO is hoping to be of more assistance to govern- 
ments on specific projects for the control of insect 
pests and plant diseases causing heavy losses, after 
the proposed technical assistance program for under- 
developed countries is organized and financed. It is 
the expectation in this work that FAO would employ 
experts to provide training for technical workers 
through field demonstration of materials and equip- 
ment and otherwise assist in the expansion of train- 
ing facilities. 

S. B. Fracker 


Tur SEVENTH Paciric SCIENCE 
CONGRESS 


As delegates from the American Association of 
Economie Entomologists, Harry S$. Smith and C, E, 
Pemberton attended the meetings of the Ento- 
mology Section of the Seventh Pacific Science 
Congress, which was held in New Zealand February 
2 to 22, 1949. The latter served as Chairman 
of the Section. The Congress convened in Auckland 
on February 2 for 7 days of sectional and gen- 
eral meetings, followed by a week of tours over 
the North Island. Meetings were then resumed at 
Christchurch on February 16 and concluded on 
the 22nd, after which a week was spent on tours of 
the South Island. Tours were arranged to meet the 
special interests of the various delegates. 

Entomologists attending the Congress came from 
Canada, California, Hawaii, Australia, Fiji, Java 
and the Supreme Commander Allied Powers in 
Japan. New Zealand was well represented by the 
leading entomologists of that country. The number 
of delegates was small but the quality high. Every 
minute of the time allotted for each meeting was 
taken with the presentation of papers followed by 
keen and informative discussion. A total of 45 papers 
was presented, These fell into four natural groups 
covering (1) Regional Pest Faunas, which mostly 
covered specific insect pests and their control by 
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chemical and other artificial methods, (2) Biological 
Control of Insects, (3) Biological Control of Weeds 
with Insect Enemies and (4) Legislation and Quaran- 
tine. The final meeting was mostly devoted to a 
discussion of Dr. D. Vayssiere’s proposal to establish 
international laboratories or stations for the biologi- 
cal control of insect pests. Though recognizing the 
value of such stations, especially to small nations 
poorly equipped for such work, no recommendation 
could be made respecting the execution of such a 
plan. 

Informal discussion between meetings and during 
the tours proved of definite value to all of the dele- 
gates. The greatest benefit from such international 
gatherings perhaps comes at such times. 

No praise could be too high for the courtesy and 
hospitality of the Government and people of New 
Zealand at all times during the Congress. 

Harry S. Smita 
C. E. PemBerton 


PROPOSED SECTION ON BIOLOGICAL 
CONTROL 


The field of biological control for present purposes 
is defined as the utilization of natural enemies in 
the control of insects and related pests and weeds. 
The agents employed for this purpose may be insects 
and related animals or disease-producing organisms 
of all kinds, including viruses. The disease-producing 
organisms affecting weeds are excluded. 


OBJECTIVES: 


1. To provide a forum where members may meet 
to present papers or talks on pertinent subjects an 
participate in discussions of matters of mutual in- 
terest. 

2. To promote the development and expansion of 
the biological method as a means of pest control. 

3. To aid in the integration of the biological con- 
trol activities of the Federal and State agencies, with 
particular reference to the importation and coloniza- 
tion programs. 


PROCEDURE: 


In carrying out the above objectives, meetings of 
the sections shall be held in connection with the 
annual meetings of the parent association, and at 
such periods as do not conflict with the scheduled 
meetings of the Association as a whole. 


Riverside, California 
August 5, 1949 
To the Executive Committee of the American 
Association of Economic Entomologists 


We, the undersigned members of the Association, 
petition for the formation of a Section on Biological 
Control. The purposes of the Section are set forth 
in the accompanying charter, 


. W.S. Stone 


5 rw d S. Smith 
A. M. Boyce . Howard Baker 


. Jas. I. Hambleton 
. Walter Carter 

. W. H. White . T. R. Gardner 

. H. L. Haller . W. R. Thompson 
. C. F. W. Muesebeck . A. Wilkes 

. W. A. Baker . D. P. Pielou 

. C.M. Packard . C. E. Bucher 

. E. F. Knipling . A. B. Baird 

. T. P. Cassidy . C.R. Twin 

. R. W. Harnard . W. N. Keenan 

. Paul De Bach . Robert Glasgow 
. B.A. Porter . W. C. McLeod 


. S. E. Flanders 
. C. P. Clausen 
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. H. E. Gray 
. Harvey L. Sweetman 
. Chas. P. Alexander 


$2. A. I. Bourne 


. William B. Becker 
34. R. L. Beard 
35. R. B. Friend 
36. Neely Turner 
37. Robert Staples 


38. John Schread 


. Philip Garman 

- John T. Creighton 
James T. Griffiths 

. Mario E. Perez 

. L. M. Martorelli 

. G.N. Wolcott 

. Alvah Peterson 

. Dwight M. De Long 

. Frank W. Fisk 

. Ralph H. Davidson 

9. F. G. Holdaway 
. A. C. Hodson 
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3. H. G. Crawford 
. Reginald H. Painter 
. Walter V. Balduf 
. George C. Decker 
. Harlow B. Mills 
. Herbert H. Ross 
. John M. Wright 
3. Wm. P. Hayes 


. Cly Ds 
5. William R. Horsfall 
36. G. F. Knowlton 

. Heber F. Thornley 

. Howard E. Dorst 
39. Walter E. Peay 

. E. J. Newcomer 

. R. W. Burrell 

72. Fred P. Dean 
3. E. W. Anthon 

. W. J. O'Neill 

. D. C. Mote 

. Leroy Childs 

. C. E. Pemberton 


. R. H. Van Zwaluwenburg 
9. Henry A. Bess 

. D. W. Clancy 

. David T. Fullaway 


oe & oo 
52. Roger C. Smit 
3. D. A. Wilbur 
. W. W. Franklin 
. Harry R. Bryson 


APPLICATION OF THE TEXAS ENTOMO- 
LOGICAL SOCIETY AND MEMBERS OF THE 
A.A.E.E. Resipine In New Mexico, 
OKLAHOMA AND TEXAS TO BECOME 
A BRANCH OF THE AMERICAN As- 
SOCIATION OF ECONOMIC 
ENTOMOLOGISTS 


To tHE AMERICAN ASSOCIATION OF EcoNOMIC 
ENTOMOLOGISTS: 


During a business session of the annual (1949) 
meeting of the Texas Entomological Society held 
at Waco, Texas, February 17-18, the following 
resolution was passed unanimously: 

“It is hereby resolved that a special committee 
be appointed by the Incoming President to make 
whatever investigations may be necessary, and, 
if in their judgement, the time is appropriate, to 
make formal application to the American Associ- 
ation of Economic Entomologists for establish- 
ment of a Regional Branch of the Association to 
include the geographical area of Colorado, New 
Mexico, Oklahoma, Texas, and Arkansas and 
Louisiana, if the members of the parent associa- 
tion resident in the latter two States elect to 
associate themselves with this new Branch, which 
would absorb and supersede the Texas Ento- 
mological Society and would be given the desig- 
nation of The Southwestern Branch of the Ameri- 
can Association of Economic Entomologists.” 


In the petition herewith presented the under- 
signed Committee appointed May 11, 1949, by 
Cameron Siddall, President of the Society, respect- 
fully requests: (1) That members of the A.A.E.E. 
who are also members of the Texas Entomological 
Society and other members of the A.A.E.E. who 
may reside in the states of New Mexico, Oklahoma 
and Texas be recognized as an affiliated organization 
to be known as the Southwestern Branch of the 
American Association of Economic Entomologists. 
(2) That the territory comprising the proposed 
Branch shall include the three states above named, 
involving the separation of Oklahoma and Texas 
from the territory of the Cotton States Branch of 
which these two states now are a part. (3) An under- 
standing that the policies of the Association con- 
cerning privileges and responsibilities with reference 
to existing Branches be accorded to and accepted by 
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the proposed Branch, viz. nomination and election 
of officers, keeping harmonious relations with the 
Association, and that papers presented to and dis- 
cussions within the Branch be eligible for submission 
for inclusion in the publications of the Association, 

The Texas Entomological Society, an established 
unit in the territory, was agreed upon by entomolo- 
gists from New Mexico, Oklahoma and Texas who 
were present at the Waco meeting as the nucleus 
for presenting this petition. The Texas Society was 
organized November 23, 1928, at Austin, Texas. A 
Constitution was adopted at the 1929 meeting. 
Annual meetings have been held except during the 
years of World War II. Formal programs, including 
presentation of papers, holding of conferences and 
otherwise stimulating interest in entomology, have 
been regular features of the meetings. 

The Society is self-supporting, dues being $1.00 
per year. It has had a remarkable growth and now 
has among its members entomologists from other 
states—Louisiana, Oklahoma, New Mexico and also 
from the Republic of Mexico. The broad scope of 
the organization is shown in the fact that two ento- 
mologists residing in Oklahoma have served as 
Presidents of the ‘Texas Entomological Society. 

We are confident that the high regard which has 
developed in the public mind as a result of the ac- 
tivities of the Texas Society will not only be trans- 
ferred to the Southwestern Branch but will increase 
and develop to a higher degree and strengthen the 
American Association of Economic Entomologists 
if Branch recognition is approved. The prestige 
which would be gained by national affiliation un- 
doubtedly will be helpful to entomology in the 
Southwest. The people in this area already are 
familiar with the need for entomologists and the 
service they provide. As the influence of the Associa- 
tion is extended, a substantial number of new mem- 
berships should result among workers who have not 
realized the benefits to be obtained by joining the 
Association. 

There are 139 members of the Association residing 
in the three states of the territory which it is pro- 
posed to include in the Southwestern Branch and in 
addition 66 members of the Texas Entomological 
Society who are not members of the Association. It 
is understood that those members of the Texas 
Entomological Society who do not join the Associa- 
tion will not become members of the Southwestern 
Branch. According to preliminary poll, a number of 
these non-members may be expected to join the 
A.A.E.E. in order to keep in touch with progress 
in entomological work. 

If the petition for Southwestern Branch is ap- 
proved by vote of the Association, the Texas Ento- 
mological Society will be disbanded. Without Texas 
and Oklahoma, the Cotton States Branch based 
on present membership would have 285 members. 
The separation of Oklahoma and Texas from the 
Cotton States Branch should not interfere with the 
continued development of that organization; instead 
the Cotton States Branch should achieve greater 
unity resulting in the development of a stronger 
organization with representative attendance. Their 
papers and discussions would be confined to the 
south and southeastern regions rather than territory 
that extends over a longitudinal distance of more 
than 1700 miles. 

Among the reasons for establishing a Southwest- 
ern Branch in this region are the following: 

1. A Southwestern Branch is needed to more 
adequately serve the entomologists in this region. 
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The scope of the Texas Entomological Society is not 
broad enough to supply the demand and it is felt 
that there is not a need for two organizations. 

2. To provide a more convenient outlet for the 
exchange of ideas and facilitate publication of 
papers. In order to attend a national meeting or the 
meeting of an established Branch of the Association 
it is necessary for most of the members of the Texas 
Society to travel long distances at considerable per- 
sonal expense which makes attendance prohibitive. 
By establishing a Southwestern Branch, it will re- 
quire much less travel and make it possible for many 
members to attend an affiliated meeting who cannot 
do so at the present time. 

3. Experience has shown that when the meetings 
of the Cotton States Branch are held within the 
area proposed for the formation of the new Branch, 
comparatively few of the members in the Southeast- 
ern states attend; conversely, when the meetings 
are held in the Southeast, very few of the members 
of the Southwestern states attend. 

+. To bring together the men in our profession in 
order to promote a better understanding of the work 
which is being done in the region. 

5. To promote a feeling of unity without intending 
to form or set up an organization in a spirit of rivalry 
or competition. 

6. Discussion of the many entomological problems 
peculiar to the region would be advantageous and 
helpful in arriving at a solution. 

7. Some of the projects of most interest and com- 
mon in the region of the proposed Southwestern 
Branch are: 

Cotton insects 

Small grain pests 

Southwestern corn borer 

Potato insects 

Livestock pests 

Range Forage Pests 

Legume insects 

Stored product pests 

Grasshopper control including the range grass- 

hopper problem 

Insect damage and control for crops grown under 

irrigation 

Insect control and quarantine problems common 

to the United States and Mexico along the 
International Boundary 

Testing insecticides under various conditions 

We trust that this application may meet the ap- 
proval of the Executive Committee and be submit- 
ted to the membership with the next mail ballot. 
Respectfully submitted, 

F. A. Fenton 
J. R. Ever, 
F. L. Toomas, Chairman 


S. W. Brusine 
C.F. RAINWATER 


Texas Entomological Society 
Committee for Drafting Petition for Establishing 
Southwestern Branch, A.A.E.E. 


ReEpPorT OF THE MEETING OF THE 
SECTION OF MEDICAL 
ENTOMOLOGY 


The section of Medical Entomology met at 1:30 
P.M. on December 13, 1949 in the Palm Room of the 
Tampa Terrace Hotel, Tampa, Florida, with A. D. 
Hess presiding. Dr. Robert Matheson, the duly 
elected chairman for 1949, was prevented from at- 
tending the meeting by illness. Two invitation 
papers were presented as follows: “The Eradication 
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of Malaria from the United States” by Justin M. 
Andrews, Communicable Disease Center, U. S. 
Public Health Service, Atlanta, Georgia; and ‘““The 
Army Research Program for Arthropod Vectors of 
Disease—Results and Plans,” by Robert Traub, 
Major, U. S. A. Army Research and Graduate 
School, Washington, D. C. The following program 
of papers was presented at the afternoon session: 

1. Studies on Barrier Strip and Preflood Treat- 
ments with DDT for the Control of Anopheles 
quadrimaculatus. George F. Ludvik, Tennessee 
Valley Authority, Wilson Dam, Alabama. 

. Control of Adult Mosquitoes in Alaska by 
Aerial Sprays. F. S. Blanton, Department of 
the Army, Washington, D. C.; B. V. Travis, 
Nelson Smith, and C. N. Husman, Bureau of 
Entomology and Plant Quarantine, Orlando, 
Florida. 

3. Control of Mosquito Larvae in Alaska with 
DDT. B. V. Travis, Bureau of Entomology 
and Plant Quarantine, Orlando, Florida; K. H. 
Applewhite, Department of the Army, Wash- 
ington, D. C.; and Nelson Smith, Orlando, 
Florida. 

. Aerial Spray Tests on DDT resistant Salt- 
Marsh Mosquito Adults. C. C. Deonier and 
W. C. McDuffie, Bureau of Entomology and 
Plant Quarantine, Orlando, Florida, and T. L. 
Cain, Jr., Brevard County, Florida. 

5. Experiments on the possible Arthropod Trans- 
mission of Toxoplasmosis. Paul A. Woke, Leon 
Jacobs and Francis E. Jones, National Insti- 
tutes of Health, Bethesda, Maryland. 

3. A Rabbit-ear Cage for Ectoparasite Studies. 
Paul A. Woke, National Institutes of Health, 
Bethesda, Maryland. 

. Dispersion of Thermal Aerosols and Control 
of Adult Mosquitoes in Urban Areas. William 
R. Horsfall, University of Illinois, Urbana. 


At the conclusion of the afternoon session the 
chairman appointed the following Committee on 
Nomination for officers—1950: S. W. Simmons, 
Chairman, E. F. Knipling, and Albert Miller. 

The Tuesday evening session, December 13, 1949, 
convened at 1:30 p.m. An invitation paper was pre- 
sented entitled ““Naval Investigation on Arthropod- 
borne Diseases With Special Reference to Drug 
Action in Malarial Infected Mosquitoes” by Captain 
A. R. Behnke, National Naval Medical Center, 
Department of the Navy, Washington, D. C. The 
following program was presented following the invi- 
tation paper: 

. Spinose Ear Tick in Florida. Andrew J. Rogers 
and T. W. Mills, Univ. of Florida, Gainesville. 

. Control of Ticks on Dairy Cattle. D. E. Howell, 
Oklahoma A. & M. College, Stillwater. 

. Piperony] Butoxide and Pyrethrins for the Pro- 
tection of Livestock Against Flies. D. H. Moore 
U. S. Industrial Chemicals, Inc., Baltimore, 
Maryland. 

4. The Outdoor Residual Effectiveness of Several 

New Insecticides. Kenneth D. Quarterman and 
Jens A. Jensen, U. S. Public Health Service, 
Savannah, Ga. 

. House Fly Control in Barns with Different 
Insecticides as Residues. I. H. Gilbert, H. G. 
Wilson, Bureau of Entomology and Plant 
Quarantine, Orlando, Florida, and J. M. Coar- 
sey, Savannah, Georgia. 

. Alaskan Repellent Studies. K. H. Applewhite, 
Department of the Army, Washington, D. C., 
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and H. F. Cross, Bureau of Entomology and 
Plant Quarantine, Orlando, Florida. 

7. Distribution of Domestic Rat Fleas. Carl O. 
Mohr, U. S. Public Health Service, Atlanta, 
Georgia. 

The business session was held following the pre- 
sentation of papers. The report of the Nominating 
Committee was received and a vote taken for the 
1950 officers of the Section. E. Harold Hinman was 
elected chairman and B. V. Travis, Secretary. 

The Steering Committee for 1949 presented the 
following report which was unanimously adopted: 


Report OF STEERING COMMITTEE SEC- 
TION ON MepicaL ENTOMOLOGY, 
AMERICAN ASSOCIATION OF Eco- 

NOMIC ENTOMOLOGISTS 


Some Developments in Medical En- 
tomology in 1949 


The importance of medical entomology in relation 
to the health and comfort of man and animals was 
brought forcefully to our attention during World 
War IT. Interest in this field has continued into the 
postwar period and many important new contribu- 
tions to the knowledge of medical entomology have 
been made. A number of significant developments 
and trends have taken place during the past year, 
some of which are mentioned briefly in the present 
report. 

As was pointed out by the first speaker on our 
program, steady progress has been made in the 
eradication of malaria from the United States. It 
now appears likely that we may within the next 
few years essentially eradicate this disease which has 
for so long placed a heavy burden upon the health 
and economic welfare of the people of the South. 

The progress ix malaria eradication does not leave 
medical entomologists without new worlds to con- 
quer. With the accumulation of additional knowl- 
edge on the epidemology of various diseases, there 
has been increased implication of insects as reser- 
voirs and vectors. It has been demonstrated re- 
cently that Mansonia perturbans may transmit 
equine encephalitis, a disease which is becoming 
increasingly important in this country. The unusual 
habits of the larvae of this species offers a real chal- 
lenge to medical entomologists to work out a satis- 
factory method for its control. Increased attention 
has been focused upon the potential role of house- 
hold insects in disease transmission, as for example, 
houseflies in Shigella dysentery and cockroaches in 
Salmonella dysentery and poliomyelitis. Household 
pest control should, and undoubtedly will, receive 
more attention from medical entomologists in the 
future. 

Another new development which offers a challenge 
to medical entomologists is the increasing evidence 
of resistance of various insects to DDT and other 
insecticides. Observations during the past year have 
shown that resistance of flies to DDT is widespread 
over the country, and in many situations this re- 
sistance has developed to such an extent that it is 
no longer feasible to use DDT for fly control. During 
the past summer evidence has also been obtained 
that mosquitoes are becoming resistant to DDT. 
It is hoped that such developments may lead medical 
entomologists to turn more attention to basic con- 
trol measures such as improved sanitation, perma- 
nent elimination of breeding areas, and naturalistic 
control, 
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Significant developments in the field of new jn. 
secticides have taken place in 1949, and several of 
these new compounds are of particular interest to 
medical entomology. Compounds 497 and 118 have 
proven to be quite effective fly insecticides and 
larvicides, though their use cannot be recommended 
until further data is obtained on their toxicity to 
man and animals. 497 appears particularly promis- 
ing as an outdoor residual spray. The synthesis of 
the allyl homolog of Cinerin I, one of the active 
insecticidal constituents of pyrethrum flowers, has 
been of real interest. It is hoped that this compound 
will prove to be sufficiently effective and non-toxic 
to man and animals that it may find a place in the 
control of insects of medical importance. There have 
also been important developments during 1949 of 
improved equipment for dispersing insecticides, 
including a new type of fog machine and improved 
airplane spraying devices. 

Some unfortunate accidents in the manufacture 
and applications of insecticides during 1949 have 
focused greater attention upon the potential toxic 
hazards of these materials to man and animals if 
improperly used. Medical entomologists should be 
particularly cognizant of the need for investigating 
thoroughly the acute and chronic toxicity hazards 
of new insecticides before they are put into use. 
Toxicology of insecticides will undoubtedly receive 
a great deal more attention in the near future and 
developments in this field may have considerable 
effect upon the control of various species of insects 
of medical importance. 


RECOMMENDATIONS 


The Steering Committee of the Section on Medical 
Entomology submits the following recommenda- 
tions: 

1, That members of the Section transmit to the 

Chairman from time to time any notes of 
current interest in the field of medical ento- 
mology, and that their notes be submitted by 
him for publication in current issues of the 
JOURNAL OF Economic ENTOMOLOGY. 
That the program of the Section on Medical 
Entomology for 1950 include four invitational 
papers from outstanding medical entomolo- 
gists, and that the Steering Committee and 
the Secretary assist the Chairman in selecting 
these speakers. 

. That the 1950 meetings of the Section on 
Medical Entomology be called to the attention 
of distinguished medical entomologists in Latin 
America and that they be encouraged to attend 
and participate in the meetings. 

A. D. Hess, Chairman 
F. S. Buanton, Lt. Col., U.S. A. 
W. E. Dove 


The Chairman appointed the following Steering 
Committee to assist the Chairman and Secretary 
with activities of the Section in 1950; G. H. Bradley, 
Chairman; D. E. Howell, and J. D. DeCoursey, 
Commander, U.S. N. 

Meeting adjourned at 10:15 p.m. 

W. D. Reep, Secretary 


The following officers were elected: 
Chairman—E, Warotp Hinman, Department of 
Public Health, Norman, Okla. 
Secretary—B. V. Travis, Cornell University, 
Ithaca, New York 
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REPORT OF THE MEETING OF THE 
SrecTION OF PLANT Pest Con- 
TROL AND QUARANTINE 


The meeting of the Section on Plant Pest Control 
and Quarantine, of the American Association of 
Economic Entomologists, was held at the Elks 
Club, Tampa, Florida, Tuesday, December 13, 1949. 
The meeting was called to order at 7:30 p.m. by 
Chairman R., P. Colmar. 

After several announcements the Chairman ap- 
pointed a nominating committee consisting of E. L. 
Chambers, S. J. McCrory, and R. G. Richmond, 
Chairman. The following program was then pre- 
sented: 

1. “The Citrus Blackfly Situation in Mexico.” 

James F. Cooper, C. C. Plummer, and J. G. 

Shaw. BEPQ, Mexico City 
2. “Plant Quarantine Problems of Keeping the 
Citrus Blackfly from Crossing the Border from 
Mexico into the United States.” O. D. Deputy 
Supervisory Plant Quarantine Inspector, Mexi- 
can Border, BEPQ, Brownsville, Texas 
3, “Plant Quarantine Activities in the Pacific 

with Particular Reference to the Oriental 

Fruitfly.” C. E. Cooley, Supervisory Plant 

Quarantine Inspector, California and Hawaii, 

BEPQ, San Francisco, Calif. 

. “Plant Quarantine Enforcement from the 
Customs Viewpoint.” A. G. Watson, Jr., Asst. 
Collector of Customs, Treasury Dept., Tampa, 
Florida. 

. “Preflight Inspection and Clearance of Air- 

craft in Puerto Rico.” H. S. Dean, Asst. 

Leader, Division of Foreign Plant Quaran- 

tines, BEPQ, Washington, D. C. 

“The Plant Quarantine Situation.” Arthur C. 

Brown, Plant Commissioner, State Plant 

Board of Florida, Gainesville, Fla. 

7. “The Regulatory Aspects of White-Fringed 
Beetle Control.” L. J. Padget, BEPQ, Gulfport 
Miss. 

8, “Transportation of Insect Eggs by Aircraft 
Arriving at Miami, Florida,” John E. Porter, 
U.S. Public Health Service, Miami. 

9. “Methods of Applying DDT for White- 
Fringed Beetle Control.” G. G. Rohwer, 
BEPQ, Macon, Ga, 

Because of the heavy program and lateness of the 
hour, there was little discussion of the topics pre- 
sented, The session was well attended, being esti- 
mated that from 250 to 300 were present and the 
majority of those present remained throughout the 
session, 

The nominating committee submitted the follow- 
ing names for office for 1950: 

A. P, Messencer, Chief, Bureau of Plant Quaran- 
tine, State Department of Agriculture, Sacra- 
mento 14, Calif., Chairman H. S. Dean, 
Washington, D. C., Secretary 

The nominations were accepted and the nominees 
elected. 


— 


6. 


H.S. Dean, Secretary 


REPORT OF THE TEACHING SECTION 


It is my pleasure to report to you that the Nomi- 
nating Committee of the Teaching Section of the 
American Association of Economic Entomologists 
submitted to the section, at its business meeting in 
Tampa on December 15, the following names for 
officers for the coming year: 
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For President—Dr. Epariam Hixson 
For Secretary—Dr. J. H. Roperts 
The report of the committee was acepted by unani- 
mous voice vote and the two men therefore declared 
duly elected. 

At the time of election of officers it was suggested 
that possibly the new officers might like to appoint a 
program committee to assist in arranging the pro- 
gram for next year. It was recalled that during this 
past year considerable difficulty was encountered in 
arranging the program on a purely voluntary basis. 
Possibly special invitation papers selected by a com- 
mittee might involve less difficulty. However, no 
action was taken, the matter being left to the dis- 
cretion of the new officers. 

With congratulations to the new officers and as- 
surance of cooperation from the retiring officers, this 
report is 
Respectfully submitted, 
Tuomas C. WatTKINS 
Retiring Secretary 


Report OF SECTION IN APICULTURE 


The Section in Apiculture met in the Scottish Rite 
Temple on December 14 at 1:30 p.m. The address, of 
the Chairman, E. O. Oertel, and listed titles by their 
respective authors were presented. Interesting dis- 
cussions followed each presentation. The meeting 
closed with the election of the following officers: 

Chairman, J. A. Munro, Fargo, North Dakota 

Secretary, R. L. Parker, Manhattan, Kansas 

W. A. Price, Secretary 


REPORT OF THE MEETING OF THE SECTION 
OF EXTENSION ENTOMOLOGISTS 


The section of Extension Entomologists met at 
1:30 p.m. on December 15, in the Veranda Room of 
the Tampa Terrace Hotel, Florida, with Mr. W. A. 
Ruffin presiding as chairman. Aftera welcome by Mr. 
Ruffin to the twelve Extension Entomologists and 
many commercial men as well as others, the follow- 
ing program was presented: 

Mr. Ruffin presented a paper on the problems of 
the Extension Entomologist followed by a paper by 
M. P. Jones showing how the Extension Entomologi- 
cal field has progressed in the past few years. There 
are now fifty-five Extension Entomologists in all but 
eight states. Twenty-one of these have a Ph. degree 
and we find that only about 3/10 of 1% of the ex- 
tension appropriation for Federal, State and County 
goes to Extension Entomologists. Our need is not to 
sell on what is needed but what to use and when to 
use it. 

A paper was also presented by Mr. Rudolph 
Strong, Louisiana State University, Baton Rouge, 
on the need for systematic field surveys for cotton 
insects before poisoning. Mr. Strong pointed out the 
necessity of knowing whether the insects are present 
in order that insecticides may be used correctly. Mr. 
J. O. Pepper, State College, Pennsylvania, gave a 
very interesting talk on control of house flies on the 
farm. He pointed out that with all of the chemical 
controls used, if we do not teach a sanitary program, 
we will not have a sufficient fly control campaign. 

Mr. L. C. Murphree, State College, Mississippi, 
presented some excellent information showing the 
need for close cooperation between extension workers 
and custom operators. He pointed out how many 
failures are brought about by unscrupulous opera- 
tors not knowing what the extension service recom- 
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mends, and gave figures to back up many of the 
failures, 

A round table discussion was held with the panel 
consisting of five extension entomologists and Mr. 
Billings of the Production and Marketing Adminis- 
tration. In this round table discussion, we discussed 
very freely the problems that might come up and 
especialiy asked for participation by industry. We 
asked industry to label liquids and wettable powders 
in such a manner that the exact gallonage and 
weights could be used without having to worry about 
percentages. We especially got some very worth- 
while information from Mr. Billings of the Insect 
Division of the Production and Marketing Adminis- 
tration on correct methods of labeling insecticides. 
He was able to give us some worthwhile pointers as 
well as receive some worthwhile suggestions for his 
division. 

The nominating committee composed of Murph- 
ree, Petty and Stearns submitted C. F. Stites of 
Oklahoma A and M, for Chairman and H. L. 
ParTEN, University of Minnesota, for Secretary. The 
nomination of these two men was unanimous. At the 
conciusion, it was voted to attempt to have the 
meetings of extension groups at each of the sectional 
branches whenever possible. 

Submitted by J. N. Roney, Secretary 


A SumMARY REPORT OF THE 
SECTION ON INSECTICIDES 
Chairman L. B. Norton, Cornell University 


1. “Principles and Practice of Common Name 
Selections for Insecticides.”’ S. A. Rohwer, Bureau 
of Entomology and Plant Quarantine, Washington, 
D.C. 

The user of chemicals needs short “handles.”’ The 
name should be short, not subject to nick-naming or 
further shortening and should be easily pronounced. 
The exact definition of the name is needed indicating 
whether the name refers to the technical material or 
to the pure material. 

Since the purpose of the common name is to facili- 
tate the reading of labels by the consumer, it is nec- 
essary to pre-empt these names to prevent their use 
as trade marks. To permit the names to be used uni- 
versally it is necessary that they not be the property 
of any company. 

Examples of some coined common names dis- 
cussed included chlordane, toxaphene, aldrin, 
dieldrin and lindane. Toxaphene was previously a 
trade mark name but was surrendered by its owner 
so that the name could be used universally, Aldrin, 
dieldrin and lindane were named after the three 
scientists Alder, Diels and Linn. 

2. Presentation of New Materials and Formula- 
tions. 

(1) Octamethyl] pyrophosphoramide, an aphicide 
and acaricide, was announced by Pest Control, Ltd., 
an English firm, and experimental quantities will be 
available from Dow Chemical Co., Midland, Michi- 


an. 
. (2) EPN (Ethyl p-nitrophenyl thionobenzene- 
phosphonate), an acaricide, was announced by E. I. 
du Pont de Nemours & Co., Inc., Grasselli Chemicals 
Department in Wilmington, Delaware. EPN will be 
marketed in 1950 as a 30 per cent wettable powder. 


(3) Aramite (88R)—(beta-chloroethy]-beta-(p. 
tertiary butyl phenoxy])-alpha-methy] ethy] sulfite), 
an acaricide, was announced by Naugatuck Chemi- 
cal Division of United States Rubber Company, 
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Naugatuck, Connecticut. Aramite-15W, a 15 per 
cent wettable powder will be available for experi- 
mental use and limited sale in 1950. 

(4) Merthon was announced by Piedmont Fruit 
Research Laboratory in Charlottesville, Virginia, 
Merthon is an insecticide-fungicide composition con- 
taining mercurated pentaethyl triphosphate and 
other related organic phosphoric esters. 

(5) A synthetic pyrethrin-like ester was an- 
nounced by S. A. Rohwer of the Bureau of Ento- 
mology and Plant Quarantine. It is closely related 
to natural pyrethrin I containing an ally] side chain 
in place of the pentadieny] side chain, and it will be 
offered by various manufacturers in the near future, 

(6) Gearphos was announced by Geary Chemical 
Corp. of New York City. The active ingredient is a 
mixture of the dimethyl analog of parathion, and 
parathion, 

3. Business Meeting. 

The temporary committee on insecticides pre- 
sented a survey report on standard reference insecti- 
cides by G. S. Kido. 

Questionnaires showed that over 90 per cent of the 

laboratories were in favor of the use of standard 

reference insecticides. The majority of those who 
were not interested already had access to stand- 
ards of known chemical purity. The poll indicated 
that standardization of laboratory test insecti- 
cides may be a worth while project. 
A survey on residue sampling techniques by J. E. 
Fahey was also presented, 

In order to give the committee a permanent status 
the following proposal was made and passed unani- 
mously by the membership: 


PROPOSAL OF THE INSECTICIDE SECTION OF 
THE AMERICAN ASSOCIATION OF 
Economic ENTOMOLOGISTS 


Committee—F. W. FLetcuer, Chairman 
G.S. Kipo 
J. E. FaAney 


Section Chairman—L. B. Norton 


1. It is proposed that a standing committee on 
methods be created. This committee shall consist 
of three members appointed by the chairman of 
the insecticide section who is to be the fourth 
member of the committee ex-officio. This commit- 
tee shall be appointed to serve for periods of one, 
two and three years respectively. The member 
serving this final year shall be the chairman of the 
committee and subsequently shall be replaced by 
an appointee for a 3-year period. 

. The function of the committee shall be to collect, 
evaluate and distribute information on insecticide 
methods. 

. The committee may cooperate with outside or- 
ganizations with similar interests. 

. Each project chosen shall be the responsibility of 
a subcommittee from outside its own member- 
ship. The chairman of each such sub-committee 
shall be a temporary member of the methods 
committee for the duration of their specific proj- 
ect. 

. The committee will report on the progress made 
made during the year at the annual meetings. 
It was decided unanimously by the section to in- 

clude with the announcements of new insecticides, 

announcements for new methods, equipment and 
techniques for dispersing insecticides. 
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Chairman of the nominating committee H. N. 
Worthley presented the following nominations: 

Chairman—Bruce Gleissner of American Cyana- 

mid Co. 

Secretary—Donald F. Starr of S. B. Penick & Co. 
The candidates were elected unanimously. 

The meeting was then divided for informal group 
discussions. 

Group I—“Sampling for Residue Analysis,” with 
Jack E. Fahey as leader: 

The discussion developed the fact that the only 
crops for which methods of sampling had been 
studied extensively were apples and pears. Meth- 
ods employed, but not thoroughly investigated 
from a statistical view point, for the study of re- 
sidues on grapes, corn, alfalfa (green), alfalfa hay, 
range grass, and some truck crops were described. 
It was the opinion of the group, that investigators 
should make a concerted effort to study the re- 
sidue distribution on various crops, and to develop 
methods of sampling for spray residue studies 
which will give a reliable measurement of residue 
loads. 

Group II—*‘Laboratory Testing for Residual Ef- 
fect,” with Philip P. Wallace as leader. 

Useful laboratory methods for the evaluation of 
insecticide residues were presented by the speakers 
listed below, and the methods were further dis- 
cussed by the group. 

W. N. Bruce, Illinois State Natural History Sur- 
vey 

A. E. Doty, The Dow Chemical Co. 

B. D. Bleissner, American Cyanamid Co. 

G. S. Kido, Wisconsin Alumni Research Founda- 
tion 

R. L. Metcalf, University of California, Riverside 

A.C, Miller, Gulf Research and Development Co. 

Group I1I—“Influence of Formulation on Field 

Results,” with George C. Decker as leader. 

The discussion covered several examples which 
showed differences depending on the formulation 
of dusts, wettable powders, emulsions and solu- 
tions. 

Submitted by Donap F. Starr 
Secretary of the Section on Insecticides 
January 27, 1950 


For the sake of completeness, the following report 
is included in the Proceedings although it has al- 
ready been published in the December Journal, 
page 1002, 


PROGRESS REPORT 


CoMMITTEES ON PossiIBLE CONSOLIDA- 
TION OF THE ENTOMOLOGICAL SOCIETY 
oF AMERICA AND THE AMERICAN 
ASSOCIATION OF ECONOMIC 
ENTOMOLOGISTS 


The committees appointed by the Entomological 
Society of America and the American Association of 
Economie Entomologists to consider the possible 
consolidation of the two organizations have sub- 
mitted tentative plans to their respective Executive 
Committees. These plans are in agreement in many 
respects. Both agree that consolidation is desirable. 
Essential points of agreement are: 

Name: Entomological Society of America. 

Membership: One main class of voting members. 

Publications: The Annals of the Entomological 


Society of America and the Journal of Economic 
Entomology will be continued and that pro- 
vision be made for a monthly news bulletin. 

Executive Officer: A full-time, paid, non-voting 

executive officer to carry out the organization’s 

policies and to have charge of its business affairs. 

Dues: Substantial increase in dues above those for 
either present organization, to provide for the 

salaried executive officer and other services, in 
order that the needs of all entomology may be 
adequately met. 

Branches and Sections: The principle of geo- 
graphic and subject matter groups to be main- 
tained. 

The Entomological Society of America and the 
American Association of Economic Entomologists 
have continued their two committees as a joint com- 
mittee to study the matter further and propose a 
form of organization in which all major entomologi- 
cal interests will have representation and oppor- 
tunity for expression. 

The proposal as it may be approved by the Execu- 
tive Committee of both organizations will be pre- 
sented to the entire membership of each organization 
for study and vote by mail ballot. 

For the Entomological Society of America. 

E. G, LinsLey 
C. E. Micke. 
C. F. W. Murseseck, Chairman 

For the American Association of Economic Ento- 

mologists. 

H. M. Harris 

J. L. Horsrauu 

B. A. Porter, Chairman 
December 13, 1949 


Report of the Nominating Committee 
Tampa, Florida 


Results of the mail ballot for President and Vice 
President, which have been announced previously, 
are as follows: 

President—Curtis P, CLAUSEN 
First Vice President—Roy L. CAMPBELL 

Your Committee submits the following nomina- 
tions for your consideration: Chairman and Vice 
Presidents: 

Pacific Slope Branch, H. M. ArmitaGe 

Cotton States Branch, E. W. DuNNAM 

Eastern Branch, Epwix Gou.p 

North Central States Branch, GreorGe M, List 

Section of Apiculture, J. A. Munro 

Section of Extension, C. F. Stites 

Section of Plant Pest Control and Quarantine, 

A. P. MESSENGER 

Section of Teaching, Epur1am Hrxson 

Section on Insecticides, Bruce D. GLEISSNER 

Section of Medical Entomology, E. H. Hinman 
Secretaries: 

Pacific Slope Branch, Roy E. CaAmpBe.u 

Cotton States Branch, K. P. Ewine 

Eastern Branch, B. F. Driccers 

North Central States Branch, J. W. ApPLe 

Section of Apiculture, R. L. Parker 

Section of Extension, H. L. PArRTEN 

Section of Plant Pest Control and Quarantine, H. 

S. DEAN 

Section of Teaching, J. Harvey Roperts 

Section of Insecticides, D. F. Starr 

Section of Medical Entomology, B. V. Travis 
Executive Committee: H. M. Harris 
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Committee on Membership: W. N. KEENAN (1952), 
L. A. Carruta (1952), W. B. Woop, Chairman 
Committee on Common Names of Insects: R. GLEN 

(1952), F. E. Warrengap (1952), G. J. Haruss- 
LER (1952), E. G. Lrnstey, Chairman 
Publications Committee: W. M. Hoskins (1952), H. 
H. Scuwarpt (1952), Wau. A. Baker (1952), H. 
B. Mitts, Chairman 
Program Committee: L. D. CurisTENsSON (1952) 
Chairman 
Committee on Insecticide Terminology: 
Kearns (1954), H. L. HaALier, Chairman 
Trustee for Permanent Fund: L. R. GARDNER (1952) 
Councillor for the A.A.A.S.:O. W. RosEWwAut (1951) 
Editor: L. M. Peatrs 
Associate Editor: H. B. WrEIss 
Nominating Committee: 
H. G. CRawrorD 
J. F. Kacy 
R. G. RicuMonp 
C. E. Smita 
H. B. Miuis, Chairman 


CLYDE 


REPORT OF THE COMMITTEE ON 
RESOLUTIONS 


Wuereas: It is self-evident that all entomologists 
should be deeply interested in and concerned with 
the tolerance hearings to begin in Washington in mid 
January 

Be It Resolved: That we strongly urge each ento- 
mologist carrying on chemical control of any pests 
on crops where residues may be a hazard, be ready to 
provide and present any data he may have de- 
veloped. 

Wuereas: We now find ourselves lacking in ade- 
quat specimen material of any naturally occurring 
races of insect pests resistant to various insecticides 
in the past and 

Wuereas: In some cases the identity of the spe- 
cies involved now has been questioned and cannot 
be definitely settled 

Be It Resolved: That we strongly urge that all 
government, state, and provincial investigators in 
the United States and Canada working on the re- 
sistance of insects to chemical treatment, to collect, 
suitably preserve and deposit with the. Division of 
Insect Identification (U. S. B. E. P. Q.) or other 
museum an adequate series and complete data on 
any naturally occurring race of insects or closely 
related arthropods known and shown to be highly 
resistant to any chemical control agent. 

Wuereas: We recognize from past experience the 
enormous economical losses that introduced pests 
have caused and also the tremendous effort and 
funds that must be expended for their eradication or 
control and 

Wuereas: Not only one but two pests of demon- 
strated destructiveness namely the black fly of 
citrus, Aleurocanthus woglumi, and the oriental fruit 
fly, Dacus dorsalis, now ominously and increasingly 
threaten to gain entrance to the continental United 
States from respectively, Mexico and Hawaii. 

Be It Resolved: That we commend, approve and 
endorse the vigilance and prompt measures taken by 
the Federal Bureau of Entomology and Plant 
Quarantine to prevent the entrance of these pests 
into the United States. 

Be it further resolved: that the Secretary bring 
this resolution to the attention of all those concerned 
in providing funds for this work urging not only its 
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maintainance but also its adequate increase in man- 
power and facilities where needed. 

Wuereas: It is highly desirable to have uniform 
projection equipment and thereby remove one of the 
most difficult probiems of the program and local 
committees 

Be It Resolved: That the president and the execu. 
tive committee be authorized to purchase suitable 
equipment for use at annual meetings. 

Be it further resolved that the president appoint a 
committee to draw up specifications for the tabu- 
lated and graphical data to be projected, such speci- 
fications to be published in the Journal and the pro- 
grams and to be rigidly adhered to henceforth. 

Wuereas: It is highly desirable to bind more 
closely the several branches to the parent association 

Be It Resolved: That the Executive Committee 
seriously consider having as members of their com- 
mittee one representative from each of the major 
branches: Cotton States, Eastern, North Central 
States, and Pacific Slope and others which may be 
established, such representatives to replace those now 
nominated and elected at the annual meetings as the 
terms of the presently elected members expire. 

Wuereas: Many organizations have whole- 
heartedly cooperated with the several committees in 
providing services, facilities, courtesies and hospi- 
tality to contribute to our convenience and our en- 
joyment of these meetings, 

Be It Resolved: That the Secretary suitably con- 
vey to each of the following, our appreciation and 
thanks for making our visit to Tampa and vicinity 
most profitable and delightful 

Tampa Terrace Hotel 

Scottish Rite 

Masonic Lodge 

Tampa Chamber of Commerce 

Cypress Gardens 

Bok Tower 

Citrus Experiment Station 

Floridan Hotel 

Hillsboro Hotel 


Wuereas: The untiring effort and outstanding 
efficiency of the Program Committee, State Commit- 
tee on Local Arrangements, and Special Committee 
Florida Agricultural Research Institute have made 
this a most successful, highly enjoyable and memora- 
ble meeting, 

Be It Resolved: That we acknowledge with a rising 
and rousing vote of thanks the fine work that each of 
the following committee personnel has done: 


Program Committee 


E. F. Knrpeuina, Chm. Fioyp ANDRE 
H. G. Jounston 


State Committee on Local Arrangements 


Joun T. Crercuton, Chm. N. Crate Van Horn 

W. B. GresHam T. Roy Youna 

Lewis MaxwELu W. V. Kine 

Rapa L. Mruer S. A. SossAMON 

Joun A, MuULRENNAN’ F. Witson 

HERBERT SPENCER A. J. Rogers 

W. L. THompson LAWRENCE HEtTRICK 
T. W. Mitts 


Special Committee, Florida Agricultural 
Research Institute 
W. Mercer Rowe, Chm. D. L. HaGaporn 
Pau E. Kaspar G. D. SLoan 
J. K. SpPARKMAN FRANK HOLLAND 
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Interstate Relations 


Since it is apparently just as impossible for Floridi- 
ans aud Californians to meet without propagandiz- 
ing their native states, as it is for a Texan to fail to 
tell about Texas, the following resolutions appeared 
at the last session and are offered as samples of what 
some scientific minds concern themselves with when 
not thinking of food and drink: 

Wuerreas: The members of the American Associa- 
tion of Economic Entomologists from California 
have enjoyed the unsurpassed hospitality extended 
to us by Florida and enjoyed the fine weather, 
beautiful scenery, free orange juice, etc. 

Therefore, Be It Resolved: That we all unani- 
mously agree that the invigorating climate of Cali- 
fornia, the spectacular scenery, the appetizing 
orange juice and star-studded football team so far 
exceed anything seen or experienced in Florida that 
comparisons are odorous. 

Wuereas: The entomologists of Florida have en- 
joyed their opportunity of serving as hosts to their 
fellow entomologists and their wives from many sec- 
tions of the world, therefore 

Be It Resolved: That the Florida Entomologists 
hereby express their deep appreciation for the at- 
tendance of so many fine people and wish them God- 
speed in their journeys home. 

Wuerzeas: President Al Boyce led such a fine dele- 
gation from the great territory of California into the 
State of Florida, the Florida Entomologists deem 
them worthy of special resolutions, and 

Wuereas: California is rapidly changing from a 
state of great sunshine warmth to one of frigidity, 
therefore 
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Be It Resolved: That the National Congress be 
urged to realize the great natural deep freeze poten- 
tial of the territory and immediately endeavor to 
utilize it as a natural storage area for surplus quanti- 
ties of perishable foods produced in Florida and 
other states, and 

Wuereas: The citrus fruits of California are be- 
coming smaller each year, therefore 

Be It Resolved: That President Truman be asked 
to urge the creation of a subsidy for this agricultural 
industry which will allow the purchase of sufficient 
quantities of plastic to permit the dipping of the 
citrus fruits, thereby making California the greatest 
marble producing center of the world, and 

Whereas: The great state of California is rapidly 
becoming the mecca for winter sports enthusiasts, 
therefore 

Be It Resolved: That the name of this great state 
be immediately changed from California to Nuevo 
Alaska and 

Wuereas: Florida Entomologists have enjoyed 
the visit of all the entomologists, therefore, 

Be It Resolved: That a special invitation be ex- 
tended to one and all to make future trips to the 
great sunshine state of Florida which is first in the 
production of citrus, vegetables, livestock and hurri- 
canes. Good Luck. 

Resolutions signed by: 


A. Ear PritcHarp 

A. B. Barrp 

H. M. ArMITAGE 

J. T. GrirFitus 

Harry F. Dietz, Chairman 








LIST OF MEMBERS 


* Denotes Life Membership. . . . 
** Denotes Honorary Membership 


Aamodt, T. L., University Farm, St. Paul. Minn. 

a? gy Arden, 1207 Foshay Tower, Minneapolis, 
Minn. 

Abarca, Miguel, 82 E. Northwood, Columbus, Ohio. 

Abdel-Malek, Albert, Entom. Dept., Fouad I 
University, Abbassia, Cairo, Egypt. 

Abramitis, Walter William, Dept. of Zoology, State 
College, Ames, Iowa 

Abrams, Walter William, 16 Barberry Court, Amity- 
ville, N.Y. 

An Fred, Jr., 234 Willow Ave., Takoma Park 12, 
Md. 

Adair, H. S., Adair’s Insect Control Service, Mont- 
gomery, Ala. 

Adams, Andrew L., Box 1832, College Station, Tex. 

Adams, C. F., Director of Laboratories, State Board 
of Health, Jefferson City, Mo. 

Adams, J. Alfred, Agr. Expt. Sta., Cottage Road, 
R. 33, Poughkeepsie, N.Y. 

Adams, James F., 2900 Harrison St., Wilmington, 
Del. 

Adams, Lloyd E., 606 S. Allen St., State Coilege, 
Pa. 

Adams, Robert M., 4747 Eastern Ave., Cincinnati, 
Ohio 

Adler, Howard, Victor Chemical Works, lith & 
Arnold Sts., Chicago Heights, III. 

Ahmed, Dhia Dean, Box 3078, Univ. Station, 
Columbus 10, Ohio 

Alberty, A. L., 411 E. Monroe St., Jacksonville, Fla. 

Albright, Ruth F., 41 Christian Ave., Hubbard, 
Ohio 

Alden, C. H., 432 State Capitol, Atlanta, Ga. 

Alden, John C., Box 12, Fort Valley, Ga. 

Aldrich, W. W., American Fruit Growers, Inc., 
Hagerstown, Md. 

Alex, Alfred H., Box 2444, College Sta., Tex. 

Alexander, C. C., Geigy Co., Inc., 62-64 W. Second 
St., Bayonne, N.J. 

Alexander, Charles, P., Univ. of Mass., Amherst 

Alexander, Riley A., 535 N.W. Adams St., Browns- 
ville, Tex. 

Algert, E. D., R. 1, Box 228A, Chula Vista, Calif. 

Ali, Mir Hamed, Dept. of Ent., Kansas State Col- 
lege, Manhattan 

Allen, Frank A., 23-A. Ft. Brown, Brownsville, 
Texas 

Allen, H. W., Box H., Moorestown, N.J. 

Allen, Merlin W., 112 Agr. Hall, Univ. of Cali- 
fornia, Berkeley 

Allen, Norman, Pee Dee Expt. Sta., Florence, S.C. 

Allen, Paul B., Jr., Box 1468, Yakima, Wash. 

Allen, Robert P., Box 108, Modesto, Calif. 

Allen, Thomas C., Dept. of Ent., Univ. of Wiscon- 
sin, Madison 

Allen, Willard Ross, Dominion Entomological Lab., 
Brandon, Manitoba, Canada 

Allen, William W., 2610 Warring, Berkeley 4, Calif. 

Allison, J. R., Leffingwell Co., Box 191, Whittier, 
Calif. 

Allmon, Charles W., R. 1, Industry, Pa. 

Amos, John M., Va. Polytechnic Institute, Blacks- 
burg 

Anderson, Bertram R., Box 1072, Douglas, Ariz. 

Anderson, Chris W., 214 Ricardo, Piedmont, Calif. 


— Edwin J., State College, State College, 

>a. 

Anderson, Lauren D., Citrus Expt. Sta., Riverside, 
Calif. 

Anderson, M, Lafayette, Research & Development 
Div., Virginia Smelting Co., West Norfolk, Va. 

Anderson, O. G., Univ. of Massachusetts, Amherst 

Anderson, Roger F., Dept. of Biology, Univ. of 
Georgia, Athens 

Anderson, William H., U.S.N.M., B.E.P.Q., Wash- 
ington, D.C, 

Andre, Floyd, Iowa State College, Ames 

Annand, P. N., B.E.P.Q., Washington 25, D.C. 

Anthon, Edw. W., Tree Fruit Expt. Sta., R. 4, 
Wenatchee, Wash. 

Anthony, M. V., 22 Eldridge Ave., Ossining, N.Y. 

App, Bernard A., 1561 Kenmore Rd., Columbus 11, 


Ohio 

App, Frank, Bridgeton, N.J. 

Apple, James W., Dept. of Econ. Ent., Univ. of 
Wisconsin, Madison 

Applewhite, Kermet H., 310 Jefferson Ave., Alex- 
andria, Va. 

Apt, Albert C., U.S.D.A., 600 Corn Exchange Bldg., 
Minneapolis, Minn. 

Arant, F.S., Alabama Expt. Sta., Auburn 

Arbuthnot, Kenneth D., Box 576, Toledo 1, Ohio 

Arey, Philip S., Montverde, Fla. 

Armitage, H. M., State Dept. of Agr., Sacramento 
14, Calif. 

Arnason, Arni Paul, Dom. Ent. Lab., Saskatoon, 
Sask., Canada 

Arnold, C. H., R. 1, Carbondale, II]. 

Arnold, Robert B., Research Dept., Virginia-Caro- 
lina Chem. Corp., Box 1136, Richmond 8, Va. 

Arnold, Thomas A., 127 U.S. Court House, E] Paso, 
Tex. 

Arnott, Edward H., Arnott Exterminating Co., 247 
Massachusetts Ave., Indianapolis, Ind. 

*Ashdown, Donald, A&M College, Stillwater, Okla. 

Ashwander, Ralph E., 803 Studewood, Houston 6, 
Tex. 

Asquith, Dean, Fruit Research Lab., Arendtsville, 
» 


Pa. 

Athelsthan, J. A., 6745 Grand Ave. 5, Minneapolis, 
Minn. 

Atkins, Edward Laurence, Jr., Citrs Expt. Station, 
Riverside, Calif. 

Au, Sung Hin, 1911 Dole St., Honolulu 33, Hawaii 

Audant, André, S.N.P.A., Port au Prince, Haiti 

Avens, Alfred W., N.Y. State Agr. Expt. Sta. 
Geneva, N.Y. 

Avery, Paul C., Mission, Tex. 


Babcock, O. G., Box 5452, Sonora, Tex. 

*Back, E. A., U.S. Bur. Ent., Washington, D.C. 

Back, Richard C., Cornell Univ., Ithaca, N.Y. 

Bacon, Oscar G., 31 Maryland Ave., Berkeley 7, 
Calif. 

Badertscher, Amos E., 103 Bonnie Hill Rd., Burn- 
brae, Towson, Md. 

Baerg, Wm. J., Fayetteville, Ark. 

Bailey, H. L., Dept. of Agr., Montpelier, Vt. 

Bailey, Seymour E., 710 State Office Bldg., Colum- 
bus 15, Ohio 
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Bailey, Stanley F., University Farm, Davis, Calif. 

Baird, Alfred Briggs, Div. of Ent., Science Service 
Bldg., Carling Ave., Ottawa, Canada 

Baker, Arthur C., Laboratorio Entomologico, 
Anahuae, Mexico, D.F. 

Baker, A. W., Ontario Agr. College, Guelph, 
Canada 

Baker, Edward W., U.S.N.M., Washington 25, D.C. 

Baker, Howard, B.E.P.Q., Washington 25, D.C. 

Baker, James Austin, 3924 Nashville, E] Paso, Tex. 

Baker, Thomas J., Room 319, Custom House, New 
Orleans, La. 

Baker, W. C., Box 386, Pharr, Tex. 

Baker, Whiteford L., Ent. Bldg. C, Research Cen- 
ter, Beltsville, Md. 

Baker, Wm. A., B.E.P.Q., U.S.D.A., Washington, 
D.C. 

Baker, Wm. W., Box 5522, Friday Harbor, Wash. 

Bakke, Kenneth R., Box 276, Fort, Collins, Colo. 

Balankura, Bancherd, 1629 South First St., Louis- 
ville 8, Ky. 

Balduf, W. V., 610 Michigan Ave., Urbana, III. 

Bales, Harvey M., Box 217, Glendale, Ariz. 

Ball, William, 625 Montgomery Ave., Philadelphia, 
Pa. 

Ball, Wm. Howard, 5818-30th Ave., Hyattsville, 
Jid, 

Ballou, Charles H., Dept. de Entomologia, Apartado 
643, Maracay, Edo. Aragua, Venezuela, S.A. 

Balock, John W., Box 2280, Honolulu 4, Hawaii 

Balzer, August I., Llano, Tex. 

Bankston, Edmund W., 600 Seldon Rd., c/o M.T. 
McComack, Iron River, Mich. 

Barbeau, Peter J., Blaine, Wash. 

Barber, E. R., 1200 S. Broad St., New Orleans, 15, 
La. 

Barber, H.S., U.S.N.M., Washington, D.C. 

Bare, Clarence O., Box 7062, Richmond, Va. 

Bare, Orlando S., 1840 N. 46th St., Lincoln, Neb. 

Barnes, D. F., 712 Elizabeth St., Fresno, Calif. 

Barnes, John W., Div. of Ent., University Farm, 
St. Paul, Minn. 

Barnes, Martin M., Citrus Expt. Sta., Riverside, 
Calif. 

Barnes, Olus L., U.S. Entomology Lab., Tempe, 
Ariz. 

Barnes, Ralph C., Div. of Ent., Univ. Farm, St. 
Paul, Minn. 

Barnett, Theodore A., Box 556, Blaine, Wash. 

Barnhard, C. S., 344 Melrose Ave., Monrovia, Calif. 

Barnhart, C.S., R. 2, Westerville, Ohio 

Barr, William F., Div. of Ent., Univ. of California, 
Berkeley 

Barrett, John P., Chemical Research Dept., Ar- 
mour & Co., Chicago, II]. 

Barrett, W. L., Highland Place #5, R. 10, N. Kansas 
City, Mo. 

Barrett, W. L., Jr., Box 6042—Harlandale Station, 
San Antonio, Tex. 

Barron, F. Ray, Jr., 3124 Doolittle Avenue, Arcadia, 
Calif, 

Barthel, W. F., R. 2, New Oxford, Pa. 

Bartholomai, C. W., Box 242, Garden City, N.Y. 

Bartlett, Blair R., Citrus Expt. Sta., Riverside, 
Calif. 

Bartlett, Fitz James, 801-38th Ave., Gulfport, 
Miss. 

Bartlett, Kenneth A., Agr. Expt., Sta., Mayaguez, 
Puerto Rico 

Bartlett, O. C., 211 W. Washington St., Phoenix, 


Ariz. 
Bashour, Joseph T., 120 W. 70th St., New York, 
N.Y. 
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Baskin, William H. Box 227, Port Arthur, Tex. 
— C. H., 928 W. Woodruff, Toledo 6, 
io 
Batchelor, Gordon S., Box 175, College Station, 
Pullman, Wash. 
Batte, Edward G., Dept. Animal Industry, Agr. 
Expt. Sta., Gainesville, Fla. 
amen Carl L., 1015 Leavenworth St., Manhattan, 
an. 
onan. Edwin B., 501 N. Center St., Northville, 
Mich. 
een Harry H., 3503 Hopkins Rd., Youngstown, 
io 
Baumhover, Alfred H., Box 451, Great Falls, Mont. 
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